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ABSTRACT 



Two analytical methods suitable for determining 
and monitoring two important polynuclear aromatic hydro- 
carbons (PAH) in airborne particulates have been developed. 
These hydrocarbons are benzo (a) pyrene , a most potent carcinogen, 
and benzo (k) fluoranthene, a related compound indicative of 
the presence of other PAH. By using these methods, a two-year 
programme, covering the period from July 1971 to July 1973, 
was carried out for measuring these compounds in the atmos- 
pheres of eleven urban communities. 

The survey revealed that We Hand had by far the 
highest PAH levels of all communities investigated with the 
industrialized cities of Hamilton and Windsor (vicinity of 
Detroit) following next in line. By comparison with certain 
cities in foreign countries, these levels seemed rather high, 
while other industrial communities, such as Toronto, Cornwall, 
Sarnia and Sudbury, showed relatively low PAH levels. 

With the aim of establishing the underlying causes 
for the pollution levels observed, attempts were made to 
correlate these levels with a number of environmental conditions 
In industrial areas, certain wind directions were found to 
coincide with peaks in pollution levels, which suggested 
or confirmed offending emission sources. Periods of tempera- 
ture inversions over large areas of Ontario were invariably 
marked by a surge in PAH levels up to eight times the average 
levels, Incidences of high PAH levels were also caused by 
local events, such as city fire, roof and road-tarring 
operations and downtown traffic. Correlations of the ob- 
served PAH levels with coefficient of haze values, with 
levels of airborne particulates and with annual and seasonal 
changes were examined for all communities. 



FOREWOR D 

The aim of this report is to cover the work done 
in preparing and conducting a two-year survey of polynuclear 
aromatic hydrocarbons in urban atmospheres in Ontario, to 
indicate the direction taken in pursuit of the objectives 
of this project, the analytical methods adopted and developed, 
and the conclusions and recommendations derived from the results. 
Four reports have previously been issued by the Air Quality 
Laboratory Section on certain aspects of this project, the 
essential parts of which are included in the present report. 
The subjects (or titles) of these reports are the following: 

a) The determination of benzo (a) pyrenc and benzo (k)- 
fluoranthcne in airborne particulates (1) , 

b) An efficient separation of benzo (a) pyrene from 
benzo (k) fluoranthene and their f luorometric 
determination in air samples (2). 

c) Polynuclear aromatic hydrocarbons in urban 
atmospheres in Ontario: An interim Report (3). 

d) Benzo (a) pyrene and benzo (k) fluoranthene in urban 
atmospheres in Ontario: First Annual Report (4) . 

By including the pertinent contents of those studies 

for purposes of evaluation and comparison with the results of the 

now available second-year survey, this summary report represents 
a comprehensive account of the entire project. Work done during 

this period outside the scope of this project, or which was 
considered of little consequence to its objectives, is not 
included in this report. 



OBJECTI VES OF WORK 

In line with the general aim of developing feasible 
analytical methods for the routine determination of carcino- 
genic air pollutants and of monitoring these pollutants in 
air samples, the following objectives had been proposed; 

a) To explore and establish methods for the reliable, 
fast routine determination of pol/nuclear aromatic 
hydrocarbons on High-Volume air filters. To direct 
attention to the determination of those air pollutants 
which are most potent as carcinogens and which appear 
to be most prevalent and representative of this group 
of compounds. 

b) To initiate and carry out a programme for studying 

the occurrence and distribution of these compounds 

in the air of major population and industrial centres 
in Ontario. 

c) To relate the concentration levels of these air 
pollutants with meteorological, topographical and 
man-generated influences; to attempt to establish 
the cause (s) for high polynuclear aromatic hydro- 
carbon levels in urban communities. 



INTRODUCTION 

In recent years there has been increasing concern 
about the possible harmful effects of organic compounds in 
the environment. An important class of pollutants are the 
polynuclear aromatic hydrocarbons (PAH) , of which a number 
of compounds have been shown to possess carcinogenic (5-8) 
and mutagenic (9, 10) properties. Benzo (a) pyrene (BaP) , in 
particular, has been singled out as a most potent carcinogen 
(11,12,13) and results of investigations on the relation be- 
tween air pollutant levels (as indexed by BaP) and lung cancer 
death rate have recently been published (14) . 

The presence of BaP and other related compounds in 
air has been traced to a variety of sources, all of which 
involve heating, burning, incineration or other combustion 
processes of carbonaceous materials. Because of the sig- 
nificance which had been attached to BaP among the large 
number of polynuclear hydrocarbons formed, this compound has 
frequently been used as an index of carcinogenic potential 
for comparison with other members of this group (15) , and also 
has been proposed as an index for total polynuclear aromatic 
hydrocarbons in air. Work aimed at the establishement of such 
an index for PAH is presently in progress in this laboratory (16) . 

We have selected BaP as the main target in this survey 
for reasons quoted or established by other investigators (15 ,17) 
that this compound is regarded as potentially the most harmful 



polynuclear aromatic hydrocarbon, that it is widespread in 
its occurrence in urban air, and that it is chemically and 
physically a representative member of its group. 

An exception in our methods development programme 
was made by including benzo(k) f luoranthene (BkF) , for which 
no convincing evidence of carcinogenic properties has yet 
been established (18), This compound, which is another poly- 
nuclear aromatic hydrocarbon, however, was found in every air 
sample analysed in which BaP was present, and usually at higher 
concentration (19) . Since separation of BaP from BkF is not 
possible without using elaborate separation techniques, BkF 
must be determined out of analytical necessity in order to 
avoid erroneously high values for BaP. It was, therefore, 
automatically included in the survey. Of course with BkF 
being another representative member of this important group 
of compounds, its quantitation provides further insight into 
the occurrence and distribution of the polynuclear aromatic 
hydrocarbons in general. 
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ANALYTICAL 

Numerous methods have been developed for the determin- 
ation of polynuclear aromatic hydrocarbons (PAH) present in air 
in trace quantities. Common to virtually all these methods 
is the extraction of an organic portion of air particulate 
material containing these compounds. 

Subsequent separation of these chemically similar 
and mutually interfering compounds is required to enable 
quantitative determination of individual compounds such as 
BaP and BkF. Much painstaking and time-consuming work is 
involved in most methods by which such separation is accom- 
plished (20,21). By complex chromatographic procedures, in- 
volving low and high-pressure column and two-dimensional thin- 
layer chromatography, sufficient fractionation of High-Volume 
filter extracts may be achieved to permit quantitative deter- 
mination of some of the compounds thus separated (22,23,24). 

Methods using paper-chromatography have been 
developed but this separation technique has found little 
more than academic interest (25,26). Gas-chromatographic 
methods which usually offer the quickest route to analytical 
results, have suffered invariably under the suspicion of 
thermal degradation of the high-boiling polynuclear hydro- 
carbons at the high column temperatures required (27-31) . 
Micro-distillation and micro-sublimation (32,33) are also 
procedures which have been used but only with limited 
success . 



Thus, most separation procedures are afflicted 
with considerable handicaps and only elaborate and multi- 
step operations, such as column-chromatographic and thin- 
layer chromatographic separations, are likely to be satis- 
factory in separating PAH components quantitatively. While 
the quantitative separation of PAH components is generally 
desirable, there can be exceptions depending on the method 
of determination and the pollutant analyzed. 

For the final step of determining the separated 
compounds, a number of instrumental methods have been em- 
ployed which include colorimetric, absorptiometric , fluoro- 
metric and mass-spectrographic techniques. Colorimetric and 
absorptiometric methods have widely been used and the absorption 
at 399-402-405 nm was found somewhat more specific for BaP 
than that at other wavelengths (22,34) but, unfortunately, at 
the expense of greatly reduced sensitivity (35) , 

Moreover, other serious disadvantages have critically 
limited the usefulness of all absorptiometric methods. Under 
normal sampling conditions for urban air, multiples of High- 
Volume filters rather than a fraction of one filter per analysis, 
is required. The use of expensive spectrograde solvents in amounts 
of several liters per analysis is also a great disadvantage, 
especially since they are unlikely to be recoverable for re- 
peated use. A single BaP determination carried out by an 
experienced worker requires reportedly as much as two days 
(22,40,41) which would render the method impractical for mon- 
itoring purposes. Finally absorptiometric measurements for 



BaP were found to be subject to interference by BkF (36) and 
other compounds. BkF was reported to be a constant companion 
of BaP in air samples and to have similar chromatographic 
retention times (19) . This finding has cast doubt upon the 
validity of earlier results from analyses of BaP on High-Volume 
filters (37) . Studies on the comparison of analytical methods 
for the analysis of PAH and specifically for BaP (37,38) conclude 
with the recommendation to abandon the use of absorptiometric 
methods entirely in favour of the more promising and more 
sensitive fluorometric methods. Nevertheless, in the absence 
of better methods, one absorptiometric method has been accepted 
as a standard procedure: "Method of Test for Polynuclear Aromatic 
Hydrocarbons in Air Particulate Matter" by the ASTM (39) . 

Data provided by absorptiometric methods in 1961 for 
the occurrence of BaP and other PAH compounds in urban air in 
Ontario (42) and in 1958 in the atmospheres of various cities 
in the U.S.A. (43), are still significant since they permit an 
evaluation for the areas involved on a comparative basis even 
though the absolute values of the data obtained seem now in 
question. 

In another method, proposed in 1974 as "Tentative 
Method of Analysis for Polynuclear Aromatic Hydrocarbons in 
Automobile Exhaust" by the ASTM, chromatographic separations are 
required prior to ultraviolet absorptiometric measurements of 
the components in combination with a carbon - 14 radioactivity 
count of added radio-tracer compounds (44) . This method would also 
seem to be impractical for application to large-scale monitoring. 
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Recently, fluorometric techniques for determining 
PAII have been the subject of intensive studies whereby the over- 
whelming advantages of these techniques over the absorptiometric 
approach have become evident. The sensitivity of fluorometric 
methods is about 300-3000 times greater than that of absorptio- 
metric methods and consequently small sample sizes (fractions 
of a High-Volume filter) can be employed. 

Fluorescence is, in general, a more specific property 
of matter than absorption since fluorescence is exhibited by 
only relatively few groups of compounds, such as the PAH com- 
pounds. Thus, fluorometric methods may require less elaborate 
separation techniques, which can result in considerable time 
and labour savings. 

Methods have also been developed which combine both 
absorptiometric and fluorometric techniques for the determination 
of a number of polynuclear hydrocarbons (20,41). These methods, 
however, involve the necessity for elaborate chromatographic 
separations . 

An efficient method for monitoring BaP on High-Volume 
filters was developed by Monkman and co-workers and was based on 
fluorometry alone (19) . BaP and BkF were separated from all 
other components in the filter extract by simple column-chromato- 
graphy, followed by fluorometric analysis of the chromatographic 
fractions. By using two different excitation wavelengths and 
one common emission wavelength, it was found possible to estimate 



these two compounds by an indirect approximation technique. 
The method was recently proposed as a "Tentative Method of 
Chromatographic Analysis for Benzo (a)pyrene and Benzo(k) 
fluoranthene in Atmospheric Particulate Matter"by the Inter- 
Society Committee (45) . 

Very recently, mass spectrometric analysis has begun 
to play an important role in the identification of PAH compounds 
and there is evidence that this technique could be developed for 
the quantitative determination of PAH in air samples (46,47,48). 
However, apart from the high investment expenditure (above 
$100,000) and high maintenance costs for a computerized mass- 
spectrometric system, this technique still requires an efficient 
chromatographic separation step, which is usually the most 
difficult and the most time-consuming part of the analysis. 

Because of its speed, sensitivity and suitability 
for monitoring BaP and BkF in air samples, the fluorometric 
method of Monkman et al. (19) , was adopted for use in the 
present survey work with only minor modifications and some 
streamlining of procedures for making it more suitable for 
large numbers of samples. Because of the interrelated and 
indirect way in which BaP and BkF, in the presence of each 
other, are determined by this method, it is referred to in 
this report as the "Indirect Method". 

In order to permit the determination of BaP and 
BkF independently from each other and at any concentration, 
a new separation technique (2) was also developed which. 
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coupled with provisions for simultaneous and continuous 
f luorometric measurement, could be applied as j needed on 

relatively few, exceptional occasions in this survey work. 

V 

This new method is described as the "Direct Method" in this 
report. 

Both the "Indirect" and "Direct" methods use the same 
extraction procedure, but differ in the manner of separating and 
determining PAH compounds. 

1 . E xtraction of High-Volume Filters 

Various factors which may influence the extraction of PAH 
from air particulate matter were studied. Since BaP and BkF have 
high melting points and relatively low vapour pressures they are 
collected together with airborne particulate matter on 8 x 10 

inch glass -fibre filters which are normally used to sample 

3 
about 2200 m of air during a 24-hour period. 

Therefore, an extraction step is necessary by which most 
of the organic material, including virtually all BaP and BkF with 
other PAH compounds, is recovered from the High-Volume filter by 
an organic solvent. The organic extract is then subjected 
to column chromatography, and the fractions containing BaP and 
BkF are taken for f luorometric measurement. 

For the purpose of extracting PAH compounds, such as 
BaP and BkF, from High-Volume filters as quantitatively as 
possible, with a minimum of decomposition, and without extracting 
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excessive amounts of other compounds (organic or inorganic) , 
a wide variety of organic solvents has been proposed. Perhaps 
the most predominantly used solvents today are cyclohexane 
(preferred in Canada) and benzene (in the U.S.A.) although 
other solvents are still being used and may possess advantages 
of their own (19,37). 

a) Solubilities of PAH 

A brief investigation was made on the efficiency of 
various organic solvents for the extraction of PAH from High- 
Volume filters. The solubilities of a number of PAH compounds 
were determined by mixing 2-5 mg quantities with gradually 
increasing volumes of the solvent to be investigated until com- 
plete solution was accomplished. The solubilities found for a 
number of these hydrocarbon compounds in various solvents at 
room temperature are shown in Table 1. 

From the results in Table 1, it is evident that a wide 
range of solubilities exist for the various PAH compounds in the 
same solvent. However, it is not possible to deduce any direct 
relationship between solubility and number of aromatic rings in 
the molecule, although the larger molecules are generally more 
soluble. By comparing the solubilities of the same PAH compound 
in different organic solvents, a wide range of solubilities is 
also noticeable. 



TABLE 1 



SOLUBILITIES OF POLyNUCLEAR HYDROCARBONS IN ORGANIC SOLVENTS 



Solvent 



Anthracene 
3 rings 



Benzene 


1.31 


Toluene 


0.83 


Dioxane 


0.53 


Cyclohexane 


0.14 


n-Hexane 


0.12 


n-Pentane 


0.11 


Iso-Propanol 


0.06 



Chrysene 
4 rings 



% 



0.62 

n.d. 

0.54 

0.025 

n.d. 

0.018 

n.d. 



Pyrene 
4 rings 



% 



10.7 
12.1 
15.1 
1.5 
1.1 
0.8 
0.5 



Benzo (a) pyrene 
5 rings 



T 



5.5 

n.d. 

9.1 

0.14 

n ,d , 

0.031 

n.d. 



Fluoranthene 
5 rings 



% 



28.6 
23.8 
37.1 
3,5 
2.1 
1.3 
1.3 



to 
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Although these solubilities are, generally, large 
enough to ensure that all PAH compounds investigated would be 
extracted by both alicyclic and aromatic solvents, the sol- 
ubilities in aliphatic solvents, such an n-pentane and n-hexane, 
could become critically small for achieving quantitative 
extractions. Thus, acceptable solvents for the extraction of 
High-Volume filters would include benzene, toluene, cyclohexane 
and dioxane. 

b) The Effects of Solvents on Fluorescence 

While studying the absorption characteristics of 
various PAH compounds, it was observed that the intensities 
seemed to be unaffected by the type of solvent used. By 
contrast, an investigation of the excitation and emission spectra 
of these compounds showed that the intensity of the fluorescence 
varied significantly with the nature of the solvent. 

The change in emission intensity of BaP at 410nm was 
established over the concentration range of 0.01 to 1.0 ppm 
for several organic solvents. The results shown in Figure 1 
indicate that the intensity of BaP was 2-7 times stronger 
by using aromatic or other cyclic solvents than when aliphatic 
solvents were used. Thus, considerable advantage could be 
derived in fluorometric analysis by selecting a solvent which 
enhances the instrument response and thereby increases the 
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sensitivity of the analytical method. Such solvents include 
cyclohexane, benzene, toluene and dioxane, which also have 
shown relatively high dissolving power for PAH compounds. 

c) Soxhlet Extractions of High-Volume Filters 

After having established the solubilities of some 
polynuclear hydrocarbon compounds in a variety of organic 
solvents and then the effect of these solvents on the fluorescence 
of such compounds, the efficiency of these solvents for actual 
High-Volume filter extractions was investigated. 

i ) Extracted Organic Matter ("Organics") 

Soxhlet extractions with six different solvents 
were made using a composite sample of High-Volume filters 
originating from Malton, Station #4, as shown in Table 2. 
After extraction at rapid reflux for a period of 12 hours, 
aliquots of the extracts were used to establish the weights 
of extracted material after solvent evaporation. 
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TABLE 2 



COMPOSITE HIGH-VOLUME FILTER, MALTON STATION # 4 



Filter Date 



Number 


Dust Load 


Air Volume 




mg 


m 3 


3500407 


106.3 


2124 


3500409 


73.8 


2172 


3500411 


70.8 


2196 


3500413 


325.9 


2154 


3500415 


172.8 


2100 


3500417 


15 7.5 


2020 



3/1/1969 
19/1/1969 

4/2/1969 
20/2/1969 

8/3/1969 
31/3/1969 



Composite Filter (average) 151.1 2128 



From the weights of the extraction residues^ the 
composite High-Volume filter was estimated to contain about 
6.0 mg "organics", which corresponds to 4% by weight of 
"organics M in the dust and about 3 mg per 1000 m of air. 
The extraction efficiencies of the various solvents used 
are shown in Table 3 . 



TABLE 3 



SOXHLET EXTRACTIONS OF COMPOSITE HIGH-VOLUME FILTER 



Solvent 



n-Pentane 

Iso-Octane 

Cyclohexane 

Benzene 

Dioxane 

Toluene 



Boiling Point 
°C 



36 
99 
81 
80 
101 
111 



Residue (dried 
at 250 C/80mm 
for 60 hrs) 

mg 



0.1 
0,3 
0.5 
0.6 
35,9 * 
0.7 



Residue (dried 
at 80°C for 
1 hr add'l) 

mg 



0.1 
0.3 
0.5 
0.5 
2.5 
0.3 



"Organics" 
calc'd in 

1000 m 3 air 
mg 



0.6 

1.8 

3.0 

3.0 

n.d . 

1.8 



* The dioxane extract was believed to have given a misleading high result of "organics" owing 
probably to the considerable water absorption on exposure to the atmosphere while the aliquot 
samples were taken. Difficulties were also encountered with n-pentane owing to its low boiling 
point of 36°C and the necessity of replacing evaporation losses. 
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From Table 3 it is apparent that the highest values 
for extracted "organics" were obtained with benzene and cyclo- 
hexane as the extractants. Therefore, these two solvents were 
judged to be superior to the other extractants tested in these 
experiments , 
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ii) Rate of Ext r action 

In order to establish the time required and the 
efficiency of various solvents for the extraction of PAH 
from High-Volume filters, the rates of extraction were deter- 
mined. For this purpose, 3ml aliquot samples were taken 
at various time intervals during the Soxhlet extractions of 
the filter composite. In each extraction, the size of the 
filter composite corresponded to exactly half of a filter. 
The amount of organic solvent used initially in each extraction 
was 80 ml. The total extraction time was about 12 hours with 
an estimated 42 Soxhlet cycles occurring during this period. 

Fluorescence measurements were made on the extracts 
at the maximum excitation and emission wavelength 
( ,\L;x=384, a Em=425 nm) . In accordance with results obtained 
earlier for the total "organics" in the extracts, the highest 
fluorescence intensities were found for the benzene and cyclo- 
hexane extracts while the extracts with the aliphatic solvents 
showed much weaker intensities. Table 4 and Figure 2. 

Although dioxane was initially the "fastest" ex- 
tractant, its extraction rate decreased finally to the point 
where actually a loss of extracted material seemed to have 
taken place. This might be explained by the wide range of 
materials extracted with dioxane, which includes also metallic 
and inorganic compounds. These, in the presence of absorbed 



TABLE 4 



Sunnary of Results fron Soxlilet Fxtraction of Composite !ii gh-V olurnc Filter 

wi t h Various Organic Solv ents (i) 



"Organics "Lxtracted 
(nig/1000 m 3 air) 



Benzene (3.0) 
Cyclohexane (3.0) 
Toluene (1.8) 
Iso-Octatie (1.8) 
n-Pentane (0.6) 
(ii) 



Polycyclics Lxtracted 
(Fluorescence, arb. u.) 



Benzene (285) 
Cyclohexane (267) 
Toluene (126) 

Per. tano (113) 
Iso-Octane (62) 

(ii) 



BaP -Solubility 

(see Table 1) 



Benzene 
Toluene 
Cyclohexane 
n-Iiexane 

n-Pentano 
(ii) 






a 

H 

C 

cc 

tr> 

C 

■r- 

if. 
r 
O 

O 



BaP Extracted 
(ug/1000 n 1 air) 



Extract Colour 



Benzene (0.33) 
Cyclohexane (0.33) 
Toluene (0.30) 
Tso-Octan^ (0.28) 

n-Pentane (0,20) 
Dioxane P. 14) 



Benzene 

Toluene 

Cyclohoxane 

Pioxane 

Iso-Octane 



o +j 

^H A 03 





> 



<a 



c 
c 



c 

•H 
K 

H3 

a 



n-Pentane u 



(i) Sample size: ^ iiigh-Voluire Filter; Amount of solvent: 80 nl 
(ii) For dioxane see footnote of Tabic 3. 






Efficiency of Air Sample Extraction 



240 . 



2 

DO 

C 
V 



200 - 



160 . 



120 



AEx 384 nm; XEm 425 ran 




Benzene 



Cvclohexane 



Dioxane 



Toluene 
n-Pentane 



Iso-Octane 



■a 

S 

c 



Soxhlet Cycles 
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water and oxygen from the atmosphere could have given rise 
to reactions with PAH compounds; these secondary reactions 
at the relatively high temperature of boiling dioxane could 
have led to the formation of oxygenated and other organic 
compounds and thus, to a loss in fluorescence. 

The rates of extraction (Figure 2) and the fluor- 
escence of the final extracts (Table 4) show clearly the 
superiority of benzene and cyclohexane over the other sol- 
vents in the Soxhlet extractions of PAH from High-Volume 
filters. The extraction rate curves indicate that for 
achieving quantitative extraction, times of 10 to 12 hours 
would be desirable. We suggest that the extraction period 
should be maintained over approximately 40-45 Soxhlet cycles 
to ensure quantitative extraction. 

i i i ) Benzo(a) Pyrene in Soxhlet Ext r acts 

The amount of benzo (a) pyrene extracted from the 
composite High-Volume filter with various solvents was deter- 
mined by fluorometry after chromatographic separation of BaP 
from the other components of the extracts. The procedure used 
is outlined later in this report. As shown in Table 5, the 
amounts of BaP found were greatest using benzene and cyclo- 
hexane as the extractants. Toluene gave slightly lower values, 
but the aliphatic solvents and dioxane proved to be much poorer 
extractants for BaP. The poor performance of dioxane as an 
extractant seemed to confirm that BaP underwent secondary reactions 



23 



TABLE 5 



Ucnzo (a) Pyrcno in Composite llig! --Volume Pi1+-^ r 



(1) 3 

l.xtractant ..'umber of Runs Average PaP/l^nn n Air 

(2) 

jig 



Cyclohexane 4 0.3 3 

benzene 6 n ,3 3 

Toluene 5 0.30 

Iso-Octane 3 0.2P 

n-Pcntano (3) 2 0.2 

p-Dioxane t4 * 2 0.14 



(1) Independent chromatographic separations and f ] uoronetric 
determinations , 

(2) Uncorrected for possible benzo (k) f luoranthcr.c inter- 
ference . 

(3) The low boiling point of n-pentane (3f>°C) contributor] 
to the inefficiency of this solvent in the Soxhlct ex- 
traction . 

(4) Water absorption from the air and co-extraction of inor- 
ganic components are believed to have resulted in reac- 
tions leading to a chemical change of some polynuclear 
uydrocarbons during the extraction. 
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during the extraction with this solvent, as mentioned 
above . 

The observation that benzene and cyclohexane 
were the best extractants was in line with the practice of 
U.S. workers to use benzene and of Canadian workers to use 
cyclohexane as the preferred solvent. Accordingly, it was 
decided to use cyclohexane for all High-Volume filter extrac- 
tions in the analyses reported in the present study. 
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concentrations exceeding BkF by not more than a factor 
of 2 or the results would become unreliable. However, 
such high BaP to BkF ratios have been found only on very 
rare occasions, and in these cases the alternative "Direct 
Method" (2) can be used to overcome this limitation, 

ii) Another source of interference at the wave- 
lengths mentioned could be the presence of an unknown PAH 
compound in the BaP/BkF fractions. To date, the presence 
of such a compound has not been established in the column 
effluents from any air samples collected, nor has any indication 
of such an occurrence been found in the literature. Inter- 
ference by fluorescing compounds other than PAH would appear 
to be even less likely to occur. 

iii) Exposure of PAH extracts or solutions to intense 
light over extended time periods, or to heat during solvent 
evaporation, is known to result in a decrease in the amounts 
of BaP and BkF found and, therefore , such exposure should be 
avoided. Glass vials with Teflon lined screw-caps are 
recommended for temporarily storing the concentrated solutions 
of BaP and BkF in the refrigerator in the dark. Unless re- 
quired for special purposes, such storage should not exceed 
a period of one week prior to analysis. All glass-ware used 
must be scrupulously clean, including the quartz cells used 
in the spectrophotof luorometer . 
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iv) In order to avoid contamination from extraneous 
material, it is important that the High-Volume filters used 
in air sampling be free of extractable organic material which 
might fluoresce at the excitation wavelengths used. Also, 
the organic solvents used as extraction and as chromatographic 
developing agents must be free of such interfering materials. 

The exposed High-Volume filters should be kept in 
protective envelopes and stored in a dry and cool atmosphere. 
No significant loss of BaP or BkF is expected even after 
several months of storage in this manner. However, after 
solvent extraction of the filter sample, the steps of 
chromatographic separation, sample concentration and fluoro- 
metric determination should be carried out with as little 
time delay as possible. Overnight storage of extracts, column 
effluents and sample concentrates should be done in closed 
containers under refrigeration and in the dark. 

c) Apparatus 

i) Soxhlet Extraction Assembly: Flat bottom flasks, 
125 ml; Thimbles "Whatman" (free of fluorescence) , 25 mm X 80 mm. 

ii) Chromatographic Column (glass): 250 mm length, 
10 mm I.D.; fitted with a fritted glass stationary support 
and a Teflon stopcock for effluent control. 
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iii) Automatic Fraction Collector: Adjustable for time 
interval and for number of drops; to accommodate two or more 
chromatographic columns. Fraction tubes, 15 cm x 1.6 cm . 

iv) Rotary Evaporator: Round-bottom flasks, 125 ml; 
water aspirator or vacuum line, hot plate and water bath in- 
cluded as part of the assembly. 

v) Spectrophotof luorometer : With x, y-recorder, quartz 
cells and reference block WG9 (supplied by the Hellman Co. Ltd.) 

vi) Graduated Cylinders 5 ml. 

vii) Volumetric Flasks, 5 ml, 10 ml, 50 ml, 

d } Reagen ts 

i) Cyclohexane, "nanograde" (obtainable from the 
Mallinckrodt (Canada) Ltd.) 

ii) Toluene, "nanograde" (obtainable from the 
Mallinckrodt (Canada) Ltd.) 

iii) Alumina, neutral, 80-200 mesh (obtainable from the 
Fisher Scientific Co. Ltd.) 

iv) Benzo (a) pyrene , for standards (obtainable from the 
Aldrich Chemical Co. Ltd.) 

v) Benzo (k) fluoranthene , for standards (obtainable from 
the Chemistry Division, Air Pollution Control Directorate, 
Environmental Protection Service Ottawa. 

vi) Activated Carbon, Pittsburgh Type BPL 12 x 30, 15230 
for purification and recovery of used toluene, obtainable from the 
Calgon Corporation, Box 1346, Pittsburgh, Pa. 
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e) Pr ocedure 

I Extraction of High-Volume Filters 

i) Cut a 1/10 aliquot of High-Volume filter sample 
with a standard circular die and transfer into a Soxhlet thimble. 

ii) Using 80 ml cyclohexane, proceed with Soxhlet 
extraction for 10 hours at rapid reflux. 

iii) Evaporate the extract to a volume of about 1 ml 
under reduced pressure with bath temperature of 30 - 50 C. 

iv) Transfer the concentrate to a 5 ml graduated 
cylinder, rinsing the flask with a few drops of cyclohexane 
for quantitative transfer, then make up to a 3 ml volume 
with cyclohexane to obtain the extract concentrate. Half 
of this volume (1.5 ml) is used for the subsequent analysis 
while the other half serves as a back-up sample as required. 

II Preparation of Chromatographic Colum n 

i} Condition the alumina in a drying-oven over- 
night at 140°C. 

ii) Prepare a slurry of about 8 g conditioned alumina 
with just enough toluene to completely immerse the alumina, 

iii) Without delay, pour slurry in portions into 
the glass column until the settled alumina reaches a height of 
140 mm. 
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iv) Drain the supernatant toluene to a level just 
above the surface of the alumina by briefly opening the 
column stopcock. Do not allow the prepared column to 
run dry. 

Ill Preparation of Standard Solutions 

i) Tare a 10 ml volumetric flask. 

ii) Weigh 0.0025 g BaP into the flask. 

iii) Make up to volume with cyclohexane and mix. 

iv) Transfer 40 ul of this solution into another 
10 ml volumetric flask using a 50 ul syringe. 

v) Make up to volume to obtain a standard BaP 
solution, containing 1 ppm BaP. 

vi) Repeat the 5 preceding steps using BkF , instead 
of BaP, to obtain a standard BkF solution, containing 1 ppm 

BkF. 
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IV Chromatography of Standard Solutions and Filter E xtract 

i) Apply 50 ul of standard BaP solution onto the 
alumina column with a 50 ul syringe. 

ii) Let the standard solution sink just underneath the 
alumina surface by briefly opening the column stopcock. 

iii) Add toluene with a 5 ml syringe while rinsing 
the column wall until a ^-inch head appears above the alumina 
surface, then drain the toluene down to just beneath 
the alumina surface level. 

iv) Add toluene until a 1-inch head appears above the 
alumina. After connecting the top of the column to a dropping 
funnel containing toluene, maintain the ^-inch head. 

v) After opening the column stopcock, collect a total 
of 55 fractions of 2.5 ml each at about the rate of 1 fraction 
per minute. 

vi) Repeat the 5 preceding steps with the standard 
BkF solution. 

vii) Repeat Steps ii - v with the sample extract concen- 
trate after quantitatively applying 1.5 ml of the extract concen- 
trate onto the alumina column with a syringe. 
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V Fluoromctric D etermina t ion of liaP and likF 

i) Transfer each 2 . 5 ml fraction into a standard 
quartz cell and insert into a spectrophotolluorometer . 

ii) Measure the emission intensities at 410 nm , using 
two excitation wavelengths of 384 nm and 308 nm, respectively 
Then transfer the 2.5 ml fraction back into the original test- 
tube. 

iii) Combine all fractions of the same run, which show 
BaP and/or DkF by fluorescence, i.e. fractions 8 to 50, 
approximately . 

iv) Iwaporate the combined fractions to about 1 ml 
under reduced pressure at 30 - 50 C. 

v) Transfer the concentrate into a 5 ml graduated 
cylinder, using a few drops of toluene as a final rinse for 
quantitative transfer, then make up to a volume of 3 ml with 
toluene . 

vi) Measure emission intensities as in Step ii. 

vii) Quenching: If the emission intensities of the 
sample exceed significantly those of the standard solutions, 
dilution of the sample by factors of 10, 100, 1000, or what- 
ever required, has to be made. After the sample has attained 
a comparable fluorescence by such dilution, a corresponding 
correction must be made in the subsequent calculations. 
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f ) Calculation and Report ! n g 

The analytical results for the combined fractions, 
are calculated (19) according to the equations shown below 
and reported as ug/1000 m air. 



ug HkF En (Sample ) ,> V.x 308 nm .__. 

* \ t >j x 1000 x dil. factor 

1000 m air Em(BkF Std.)/lEx 308 nm x m air 

i.„ o-,d /Em (Sample )> Ex 308nm -#-.-«.».» \ 

U 9 B f£ = Em(SampleMEx 3B4 nm - Um(ukF stdj j jj Ex 308 ' nm x Em < BkF Std.JAEx 384 nmj 

1000 m air ; ' 3" 

Em{BaP Std.)Al,x 384 nm x m air 

x 1000 x dil. factor 



The time period for calculating the results according 
to these equations can be drastically shortened by using a 
desk computer with magnetic program cards. 

g) Precision and Accuracy 

BaP in concentrations of 0.25 ug/ml can be 
measured within an accuracy of better than 0.002 ug . BkF 
at 0.25 ug/ml can be measured within an accuracy of better 
than 0.001 ug. If the concentration of BaP found is more 
than twice the BkF concentration, the BkF results will be 
in error by a factor of 10 percent (45) . 
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h) Safety Precautions 

i) Use surgical gloves when handling High-Volume 
filters, UaP and other PAH -reference compounds, toluene or 
cyclohcxanc . Avoid inhaling the dust or vapours from these 
materials , 

ii) Toluene and cyclohexane vapours are highly 
flammable. Do not use near an open flame and have a fire 
extinguisher available. 
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3) The "Direct Method" for BaP and BkF Analysis 

While the estimation of BaP and BkF by the "Indi- 
rect Method" gives close approximations of the concentrations 
of these compounds in most High-Volume filter extracts, a 
fast and "direct" method to cover the entire concentration 
range of BaP and BkF is still desirable. Not only would 
such a method permit the analysis of all air samples regard- 
less whether BaP is present in large excess over BkF or not, 
but it could also serve for verifying the accuracy of the 
"Indirect Method" whenever it is used. The key for such a 
method would be the efficient and quantitative separation of 
BaP and BkF not only from other material in the air sample 
extract but also from one another. Only then can these two 
compounds be determined directly and independently. 

Alumina has been used for a long time as an effect- 
ive chromatographic adsorbent for the purpose of separating 
polynuclear hydrocarbon compounds. A special high-efficiency 
alumina, "Peter Spence H-type" , had been the adsorbent by 
which the chromatographic separation of BaP and BkF from 
interfering PAH compounds could be achieved (19) in the 
"Indirect Method". No chromatographic method or adsorbent 
was known by which BaP and BkF could be separated from each 
other in a simple one-step procedure. With the aim of de- 
veloping such a procedure in this work, conditions were finally 
established which enabled a separation and which permitted di- 
rect f luorometric . determination of BaP and BkF in air samples. 



36 



While investigating surface properties and acti- 
vation potentials of a number of commercial aluminas, one 
specific type of "micro-neutral" alumina was found to possess 
differences in adsorption towards BaP and BkF , from which 
conditions for separating these compounds could be developed. 
This alumina, with the trade name "WOELM-Grade 101", has a 
Brockman activity 1 and a pH-value 7.5. In contrast to other 
commercially available neutral aluminas, which are mixtures of 
acid and basic grades, this type is unique in its "micro-neutral- 
ity", i.e. neutrality at each active site. With the surface 
functionality of an adsorbent being based on the molecular 
structure at the surface, the acidic or basic group present on 
alumina can catalyse reactions (dimerization, isomerization, 
etc.), change the character of the materials being separated, 
or remain inactive as an adsorbent (Figure 3) . In micro- 
neutral alumina each particle is itself neutral on a molecular 
basis, which assures micro-uniformity and optimum chromato- 
graphic efficiency. 

For achieving satisfactory retention times for BaP 
and BkF on the Woelm alumina, the required degree of deactivation 
is attained by conditioning for 90 minutes in a chamber with 
60% humidity at room temperature. A saturated aqueous solution 
of magnesium nitrate can be used for maintaining this humidity 
level. The alumina which has absorbed 1.3% additional water is 
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used immediately for making up a slurry with toluene, with 
which the chromatographic column is prepared. The conditions 
for the subsequent chromatographic separation procedure, for 
which an automatic fraction collector is highly recommended, 
are shown in Table 6 . 

The High-Volume filter extract, representing 1/20 
of the filter is evaporated under reduced pressure to a volume 
of about 0.5 ml. This amount is applied quantitatively with 
a syringe onto the surface of the alumina which is never allowed 
to run dry of the eluent. During the chromatographic separation 
in which a total of about 120 fractions is taken, the fractions 
are f luorometrically tested for their BaP or BkF contents. 
Measurements for those two compounds are made at A Ex=308 and 
384 nm; A Em=410 nm; and are compared with reference standards 
as described for the "Indirect Method". 

After combining all BaP containing fractions in one 
volume and those containing BkF in another, each solution is 
evaporated in vacuo to a volume of 3 ml . The amounts of BaP 
and BkF in these solutions can now be determined directly with 
a fluorometer by relating the emission intensities to those 
of known standards. Figures 4 and 5 give an illustration of the 
chromatographic separation achieved from a synthetic mixture 
of BaP and BkF, in comparison with unseparated BaP and BkF by 
the "Indirect Method". Similar results can be obtained from 
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TABLL 6 



"DIRECT METHOD " 



COUP IT IONS FOI LIm[:TP PHASE CHROMATOGRAPHY 

Sample Size for Extraction : 1/10 of High-Volume Filter 

Portion for Analysis : 1/20 of High-Volume Filter 

C*3 of extract) 

Adsorbent : WOELM 101 Alumina (micro-neutrality) 

Brockman Activity 1 + 1.3% H 2 o 

Lluent : Toluene ("nanograde", Mallinckrodt) 

Column : Length T f l mnn Diarotor 11 mm. 

Total Fractions ; 120, approx. 

Fraction Size : 2.5 ml 

Flow Hate : 1 Fraction/Minute 

Analyzed for BaP (AHx=334 nir.) ; 20th - 54th Fraction 

Analyzed for BkF Ulx=308 nm) : 55th - 120th Fraction 

Total Time Required : 2 Hours 
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actual High-Volume filter extracts. Separated from other 
polynuclear hydrocarbons, BaP and BkF remained unseparated 
under the conditions of the "Indirect Method" (Figure 6) , 
while good separation was achieved under the conditions of 
the "Direct Method" (Figure 7) , 

For the purpose of establishing the applicability 
of the "Direct Method" versus the "Indirect Method", known 
mixtures of BaP and BkF were analyzed by both methods. In 
order to cover a wide range of concentration ratios, mix- 
tures containing up to 20 times the amount of one compound 
over the other were analyzed. The results shown in Figure 
8 demonstrate that both the "Direct" and "Indirect Methods" 
are equally applicable at BkF concentrations equal to or 
higher than those of BaP. 

With BaP concentrations higher than those of BkF, 
however, the values for both BaP and BkF became progressively 
less reliable when the "Indirect Method" is used, while 
correct values are obtained by the "Direct Method" (Figure 
9) . Our present survey of BaP and BkF in urban atmospheres 
in Ontario has shown that of 16 5 air samples analyzed over a 
five-month period, only ten, or 6%, had substantially higher 
BaP than BkF concentrations. Only in these relatively few 
cases was the use of the "Direct Method" indicated, while the 
somewhat faster "Indirect Method" could be applied in all others 
(Table 7) . 
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The longer time (by about 1 hour) required for 
the "Direct Method" can at least partly be compensated by 
conversion from single cell measurement to continuous 
(fluorometric) measurement. The chromatographic column ef- 
fluent can be scanned directly and on a continuous basis 
by use of a quartz flow-through cell inserted into the 
spectrophotofluorometer. The BaP and BkF concentrations can 
readily be established by integration of the peak areas. An 
example of the recording obtained by continuous operations is 
given in Figure 10. From such operations, simplification of 
the method, optimization of fluorometer use and savings in 
manual labour can be realized. However, it is pointed out 
that the successful application of the "Direct Method" is 
critically dependent on the clean separation of BaP from BkF 
in the chromatographic column. 



48 



TABLL 7 



COMPARISON OF METHODS 



Air Saiaples with High BaP/DkF P.atios 



Sample 

33002-18-22 
31001-18-12 
12003-03-12 
1200u-02-01 
29008-18-12 
51001-31-10 
75020-18-12 
75020-03-01 
33002-11-01 
33002-24-04 



"Indirect Method" 

liaP*) DkF*) 
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8.23 
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SURVEY OF baP and BkF 

1) Extent of Survey 

In previous reports (3,4) , we have shown results 
from the first year of our survey of -JaP and BkF in the air 
of up to eleven urban communities in Ontario. We now have 
extended the time period of the survey by a second year and 
have thus completed two years of survey covering the eleven 
communities over the time period July 1971 to July 1973. 
The communities investigated in this survey had been selected 
in consultation with Dr. M. Fitch, Medical Consultant, 
Occupational Health Protection Branch, Ontario Ministry of 
Health, and Mr. D.A. Thomas, Air Resources Branch, Ontario 
Ministry of the Environment. High-Volume filters from all 
sites were analyzed on a bi-weekly basis with the exception 
of those from Welland, which were run on a weekly basis. 
The eleven communities surveyed, together with reasons for 
their selection are shown in Table 8, 

With the aim of providing sufficient background in- 
formation for obtaining a better understanding of the effects 
of environmental factors and variables on the BaP and BkF levels, 
an investigation of relevant topographical and meteorological 
conditions was included in this survey. After establishing 
changes and variations in these conditions for each community 
and plotting them together with the corresponding BaP and BkF 
levels, correlations of these levels with the environmental 
conditions became apparent. The resulting correlations found 
are briefly outlined and discussed in the following chapters. 
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TAHLL R 



Stations of High-Volume Filters Used in Snrve" 



Location 



Hamilton (Lorth Pari: Ave.) 



Windsor (University Ave.) 



Station 



29008 



12008 



Well and (St. Peter & Paul School) 27027 

Cornwall (Post Office Bldg . ) 56066* 

Cornwall (Memorial Park) 56051 

Sarnia (Front & Lochiel) 14051 

Toronto (College Street) 31001 

Toronto (highway 401-Pharmacy) 3 3002 

Ottawa (McDonald Gardens) 51001 

Uorth Bay (Teachers' College) 75020 

Sudbury (Ash Street Tank) 77016 

Sault Ste. Marie (Ontario Bldg . ) 71021 



Ron son for So lectio n 

Heavy Industry 
(Steel, Carbon Black) 

Neighbouring Detroit's 
Industry 

Heavy Industry 
(Steel, Carbon BlacV) 

Industry (Pulp & Paper) 

Industry (Pulp «■ Paper) 

Petrochemical Industry 

Ambient Mid -City Air 
(6'th Floor) 

Heavy Traffic 
(Ground Level) 

Capital (Business and 
Residential) 

"Background Levels" 

Large Smelters 

Steel Mills 



* Operation of Station discontinued in November 19 71 



52 

The results of the two-year survey of BaP and BkF 
in the air of the eleven urban communities are summarized in 
Tables 38-A to 4 8-D. In the Tables, the amounts of the poly- 
nuclear aromatic hydrocarbons are shown per volume of air as 
well as per weight of dust (air particulates) . For better 
visual perception, the variations in concentration levels 
are graphically shown in Figures 19-A to 29-B. For each 
community the results are plotted on two graphs, one for each 
full calendar year, which permits direct comparison of the 
pollution levels of the first with those of the second year. 

In addition, a number of influencing factors and 
environmental variables were obtained and included in the 
Tables and Figures for the purposes of correlating them with 
the concentrations found for these pollutants. Thus, by con- 
sidering the pollution sources which might be responsible 
for the pollutant levels, the type of the urban community was 
established and the dates (season, month, day of the week) 
were recorded when the air samples were taken, Meteorological 
data, such as average wind direction and wind speed, periods 
of temperature inversion and coefficient of haze were obtained 
for purposes of correlating them with the pollutant levels 
observed. The concentration of total suspended air particulate 
matter (dust) and optical densities of the High-Volume filter 
solvent extracts were recorded for the same purpose. 



I 
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a ) Station Location and PAH Level 

The eleven urban communities investigator! in this 
survey showed differences in their pollutant levels which 
could fie linked to the presence and typos of pollution 
sources in their vicinities. Based on these pollution 
sources and the levels of BaF and EkF observed, the communi- 
ties could Le grouped into the following classes! 

- Industrial (High levels): Wclland, Windsor, Hamilton 

- Industrial (More moderate levels): Cornwall, Sault Ste. V.arie 

- Residential and Business: Worth Bay, Ottawa, Toronto (College 

Street) 

- City Traffic: Toronto (Highway 4 01 -Pharmacy at street level) 

- Petrochemical: Sarnia 

- Ore-processing (Smelters) : Sudbury 

Under the following sub-headings the various 
classes of urban communities and Station locations are 
discussed and reference should be nado to Figures ]1 to 16 
and to 1abi.es ? to 19 ( "Summary of Annual Results ") for easy 
comparison of LiaP and M.F concentration levels. The results 
for all communities investigated are shown on the basis of 
max ir.ium , minimum and average pollutant lovols for the first 
and second year and for the combined two-year period of 
this survey. 

i) Indus tr i al 

U'i far the highest pollution figures in this survey 
were found for the heavy-industrial communities of Welland, 
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Windsor (nearness to Detroit) and Hamilton, with BaP and BkF 
levels ranging generally 5 to 100 times higher than in the "Resi- 
dential and business" communities. The levels in We Hand ex- 
ceeded by far those of all other communities investigated and 
ranged upwards to 116 ug BaP and 176 ug BkF per 1000m air. Com- 
pared witn average pollutant levels in Ottawa, for example, these 
levels were about 350 times higher. The main pollution source at 
Welland appeared to be the Union Carbide Company with its graphite 
electrode production to supply its large electrolytic smelters 
and possibly Nansf ield-Denman General Ltd., users of carbon-black 
for rubber compounding. The Atlas Steel Company is also located 
in Welland. 

The two-year survey in Welland was carried out from 
December 1971 to December 1973; all other communities were survey- 
ed between the corresponding July dates, as already mentioned. In 
Welland the maximum levels of BaP and BkF were found to be lower 
in the second year than in the first, while little or no changes 
occurred in the average levels over the two-year period (Table 9) . 
It also became evident that the BkF levels in Welland exceeded the 
BaP levels by about 3 to 4 times, while in all other communities 
investigated the levels of these two pollutants were found to be 
much closer to each other. Since BkF is usually considered to be 
a measure for the presence of other PAH compounds, including car- 
cinogenic compounds other than BaP, it can be assumed that the at- 
mosphere in Welland also contained such compounds whenever the 
BkF levels were found to be high. 
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The dust {or total suspended particulate) levels also 

3 

reached a record value in Welland at 1717 ;ig/m air, when com- 
pared with any other community investigated. For example, 
the average dust level in Ottawa was 78 ug/m air over the two- 
year period. As for all communities investigated, BaP and 
BkF pollution was also expressed in this survey in pg per gram 
of dust. The corresponding pollutant levels in Welland reach- 
ed values as high as 843 and 2128 ug/g dust. Obviously, at 
lower dust levels, the corresponding BaP and BkF dust values 
would still be higher. 



Because of the high PAH and dust levels found 
in Welland, the usual sampling frequency of one High-Volume 
filter every 12 to 14 days was stepped up during November and 
December 1973 to a 3-day frequency. This two-month period 
provided, of course, a sharper and more realistic picture of 
the variations in these pollutant levels, as shown in Figure 19-c. 

High pollution levels, up to 35 ug BaP and 73 ug BkF 

3 
per 1000m air, were observed at Windso r where Detroit's steel 

mills and coal-fired power plants to the NW, W and SW appeared 

to be the main pollution sources. However, the average levels 

over the two-year period seemed more moderate at 2.2 and 4,1 

3 
ug/lOOOm air for BaP and BkF, respectively, evidently on ac- 
count of changing wind direction throughout the year. By com- 
paring the first year of the survey with the second, virtually 
no change in the average levels for all three pollutants, BaP, 
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BkF , and dust was observed in the two year period (Table 10) . 

Very similar conditions to those in Windsor prevail- 
ed in Hamilton at the Station near the Burlington Skyway facing 
the harbour and the steel mills complex to the west (Table 11) . 
Frequent high pollutant levels with westerly winds are believed 
to have originated mainly from these steel companies (Dominion 
Foundries and Steel Ltd,, and The Steel Company of Canada, Ltd.) 
and from carbon black manufacture (Columbian Carbon (Canada) Ltd.), 
Here too, the average BaP , BkF and dust levels were found to be 
more moderate as a result of changing wind direction. However, 
all pollutant levels were significantly higher in the second 
year of the survey than in the first. 

In Sault Ste. Marie , however, generally much lower 
BaP and BkF and dust levels were recorded than in the three 
communities discussed before, notwithstanding the presence of 
the Algoma Steel Corporation Ltd, Particularly, in this city 
the first year of our survey showed only low pollutant levels 
with BaP and BkF levels never higher than 1.2 and 2.2 ug/lOOOm 
air, respectively. During the second year much more significant 
maxima were reached with 22.5 and 34.0 ug/lOOOm air for BaP and 
BkF, respectively, although these high levels seemed to be rather 
unusual occurances at this Station (Table 12). See also Page 187. 

In Cornwal l , the bark-burning operation of the local 
pulp and paper company could have been the source of some poly- 
nuclear hydrocarbon emission. Pollution levels in this area 
were relatively low during the first year but reached moder- 
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ately high levels of 6 . 7 and 19.5 ug/lGOQir. air for BaP and 
BkF, respectively, during the second year of the survey 
(Table 13) . 

ii) " Resident ial and Bus ine ss" 

The residential area of Ottawa (Table 14) and North 
B a /_ (Table 15) with little or no significant industry in the 
neighbourhood, showed average BaP and BkF levels below 0.6 
ug/lOOOm air and maxima of generally less than 1.9 ug/lOOOm 
air. Only one outstanding exception for these low levels oc- 
curred in North Bay on April 19, 1973 when unexpectedly high 

3 
levels of 15.6 and 7.35 ug/lOOOm for BaP and BkF, respectively, 

were recorded. 

In line with generally low pollutant levels in the 
above non-industrial communities, BaP and BkF levels were simi- 
larly low in mid-city Toronto, (College Stree t) at the 6th floor 
level where almost ambient air conditions can be expected. The 
only exceptions were periods during which temperature inversions 
were known to have occurred, in which case BaP and BkF levels 
reached about 4 ug/lOOOm air. In spite of these moderately 
high peaks, the average levels (including those of inversion 
periods) were less than 0.75 ug/lOOOm for both BaP and BkF, at 

this Station (Table 16). Not too surprisingly, relatively high 

3 

dust levels, (up to 1019 ug/m air), reaching their peaks during 

temperature inversion periods, were found at this central location 
at roof-top level. 
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i i i ) " Ci t y Traffic " 

The effect of heavy motor-car traffic within the 
city limits of Toronto at Highway 401 at Pharmacy Street, on 
BaP and BkF levels was found to be unimpressive and hardly no- 
ticeable. The values obtained for these levels were less than 
half at this busy intersection than at the mid-city location 
(Table 17). Despite minor inversion peaks, the maximum levels 
remained below 2.25 ug/lOOOm air with average levels not higher 
than 0.60 ug/lOOOm air for these two PAH pollutants. Also, 
the dust levels at this open highway location remained well 
below those at the mid-city roof-top location. For both 
Toronto locations, the three pollutants showed little differ- 
ences in their levels from the first to the second year of the 
survey. Results obtained in an additional short-term traffic 
study in downtown Toronto are given on pages 179 and 180. 

iv) "Petrochemic al " 

Only one location between Sarnia and the petrochemi- 
cal industry to the south was investigated where the influence 
of this industry was expected to be felt. Surprisingly, very 
low levels of BaP and BkF prevailed throughout this survey with 
the exception of one major peak in May 1973, In spite of this 
maximum of 4.3 and 5.2 ug/lOOOm air for BaP and BkF, respec- 
tively, the two-year average levels were only 0.3 and 0.4 

3 
ug/lOOOm air (Table 18) . Although it now seems unlikely that 

pollution by these polynuclear hydrocarbons poses a serious 

problem in the Sarnia area, an investigation of pollution levels 

at sites closer to and more downwind from the main industries 

should be considered. 
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v) "Ore-Processing " 

The large smelters of Sudbury (International Nickel 
Company of Canada, Ltd., and Nickel Mines Ltd.), apparently 
did not cause even moderate pollution by polynuclear aromatic 
hydrocarbons. In fact, at the Sudbury Station, BaP and BkF 
persistently gave the lowest levels of the entire survey. Maxi- 
mum levels during this two-year period were 0.7 and 0.3 

3 
ug/lOOOm air for these two compounds while average levels were 

only 0.1 ug/lOOOm in either case (Table 19). This result may 
not seem surprising, since the main pollutants from these ore- 
processing plants are metals and other inorganic materials, such 
as sulphur dioxide, while carbonaceous organic compounds are 
virtually absent. It should be noted, however, that the dust 
levels at this Station were not as high as one may have thought 
and were rather comparable with those in Sault Ste. Marie. 
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TABLE 9 



Su mmary of Annual Results: Wo Hand, Fta. 27027 



Time Period 


First Year 


Second Year 


First & Second Year 




18/12/71 to 


12/12/72 to 


18/12/7} to 29/12/73 




25/11/72 


29/12/72 




- — — ■ ' 




■ 




BaP, ug/1000m 3 

Air 




+ 




Max. 


11'' 


54.8 


116 


Min. 


0.24 


n.or 


9, "16 


Average 


G.07 


5.07 

- - 


r op 


BKF, ug/10 0m 3 
Air 








Max. 


170 


13G 


176 


Min. 


0.43 


0.SG 


n .43 


Average 


l r '.8 


19.46 


in r. 7 


7 

Dust, ug/m Air 








Max. 


79 8.6 


1716,8 


171G.8 


Min, 


6 o . 6 


30.1 


30,1 


Average 


24 3. A 


228.1 


"3 "X 1 1 


BaP, ug/g Dust 








Max. 


843 


4 4 6 


G43 


Min. 


1.1] 


n .12 


0.12 


Average 


53.2 


36 . ] '■ 


4 1 .35 


BKF, ug/g Dust 






■ 


Max . 


212R 


1384 


2128 


Min. 


3.r>8 


4.52 


3. en 


Average 


14 5.0 


1 r '^2 ,95 

1 ■ • 


150.8] 


number of Fil- 
ters (N) 


32 


7? 


] 05 
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TABLE 10 



Summary of Annual Results: Windsor, Sta. 12008 



Time Period 


First Year 


Second Year 


First & Second Year 




6/7/71 to 


29/7/72 to 


6/7/71 to 10/7/73 




11/7/72 


18/7/73 












BaP, ug/10Q0m 3 

Air 




■ 




Max. 


14.° 


35.4 


T5.4 


Min. 


0.O7 


0.0 r i 


0.05 


Average 


2.02 


2.37 


2.10 


BkF, ug/1000m 3 
Air 








Max. 


71.4 


41.2 


73.4 


Min, 


0.25 


0.12 


0.12 


Average 


4 f) n 


3 3 "> 


4.14 










■a 
Dust, ug/m Air 








Max, 


128.4 


278.3 


32R.4 


Min , 


70 ,n 


G8.9 


CB.o 


Average 


155.7 


127. n 


142,3 


BaP, ug/g Dust 








Max. 


132 


251 


251 


Min . 


0.09 


0.57 


.00 


Average 


12,87 


17. f,P. 


15.18 


BkF, ug/g Dust 






■ 


Max . 


C47 


291 


6 47 


Min. 


2.07 


1.29 


1 .20 


Average 


33.52 


24. of. 


29.97 










Number of Fil- 
ters {N) 


27 


1 

25 


S" 1 
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TABLE 11 



Summary of Annual Results: Haniltnn ct-n ■ ?ooop. 



Time Period 


First Year 


Second Year 


First & Second Ye. 


ir 




3/7/71 to 


29/7/72 to 


3/7/7] to 2 4/7/7 3 






21/7/72 


24/7/73 














BaP, ug/1000m 3 
Air 




• 






Max. 


9.38 


23.4 


21.4 




Min. 


0.01 


o .or, 


0.01 




Average 


1.86 


2.94 


2.38 




BkF, ug/1000m 3 
Air 










Max. 


9.59 


45.7 


45.7 




Min . 


0.0 5 


0.15 


0.05 




Average 


2.56 


4.R3 


3.65 












Dust, ug/m Air 










Max, 


301.0 


338.8 


388.8 




Min, 


55.6 


3 7.2 


37 .2 




Average 


139.5 


149.2 


14 4.2 














BaP, ug/g Dust 










Max. 


94.6 


110 


119 




Min. 


0.11 


0.7 


o,n 




Average 


12.13 


13.32 


1 2.7 




BkF, ug/g Dust 






t 




Max , 


6.8 


137 


137 




Min. 


n . 6 


1.71 


0.60 




Average 


16.05 


20,74 


13.3 




Number of Fil- 
ters (N) 


27 




2 5 


52 
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TABLE 12 



Su mmary of Annual Results: ^ult f,to . rnrio, Sta. 7 1.o? 1 



Time Period 


First Year 

4/7/71 to 

13/7/72 


Second Year 

10/10/72 to 

16/7/73 


First & Second Year 
4/7/71 to 16/7/73 






" "" 




BaP, ug/1000m 3 
Air 

Max. 

Min. 
Average 


1.16 

0.02 
0.3] 


22.5 

0.0 5 
1.88 


22.5 
0.02 

0.9R 


BkF, ug/1000m 3 
Air 

Max. 
Min. 

Average 


2.18 
0.00 
0,44 


34.0 

0.14 
3.40 


14 

.on 

1 .75 










O 

Dust, ug/m Air 

Max, 

Min, 

Average 


169.2 
2 5.9 

07. 4 


154.0 
16.5 
64.2 


1 f 9 . 2 

16.5 
66. 










BaP, ug/g Dust 

Max. 

Min, 
Average 


20.9 
0.3] 
5. SI 


203 
1.39 

2 , r, 7 


200 
0.3] 
1 2 . 1 


BkF, ug/g Dust 

Max . 

Min. 
Average 


r *3 
1.41 
8. 37 


■ 

31 3 

1 RO 

31.32 


31 1 
1 .43 
18.21 








number of Fil- 
ters (N) 


20 


15 


3 5 
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TABLE 13 



Summary of Annual Results : Cornwall , St.i. .^6051 



Time Period 


First Year 


Second Year 


First & Second Year 




2/7/71 to 


3/10/72 to 


2/7/71 to 16/7/73 




30/6/72 


16/7/73 








■" — 




BaP, ug/1000m 3 
Air 








Max. 


1.80 


6.70 


6.70 


Min. 


0.02 


0.01 


0.01 


Average 


0.41 


0.5 7 


0.50 


BkF, ug/1000m 3 
Air 








Max. 


3.! 


19.5 


lf>. 5 


Min . 


0.06 


0.11 


o.or 


Average 


0.70 


1,56 


l ." ? 










Dust, ug/m Air 








Max, 


120 .5 


107.7 


12n .5 


Min. 


20,4 


23.8 


23,8 


Average 


69.1 


5 7.5 


63.5 


BaP, ug/g Dust 








Max. 


26.5 


16 3 


163 


Min . 


0.6 7 


0.10 


0,10 


Average 


6.94 


11.75 


9.29 


BkF, ug/g Dust 






■ 


Max , 


52. 5 


475 


475 


Min. 


1.65 


3. 84 


1 .65 


Average 


11.45 


32 .58 


21.77 


number of Fil- 
ters (N) 


22 




21 


43 











TABLE 14 
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Summary of Annual Result s 



ntrt-.-n/,-) , F^n. 51001 



Time Period 


First Year 


Second Year 


First & Second Year 




3/7/71 to 


10/7/7 2 to 


3/7/7] to ] 6/7/73 




1/7/72 


16/7/73 












BaP, ug/1000m 3 
Air 




< 




Max . 


1.40 


1.85 


1 .85 


Min. 


n r- r 


<0.01 


<0 ,0] 


Average 


0.41 


0.31 


0.37 


BkF, ug/1000m 3 
Air 








Max. 


1,86 


1 .70 


] .86 


Min , 


0.08 


<0.01 


<o.oi 


Average 


0.52 


0.39 


n ,46 










Dust, ug/m Air 








Max, 


260.6 


325.7 


3 2 5,7 


Min , 


19.5 


16,4 


16.4 


Average 


89.2 


65.1 


78.1 


BaP, ug/g Dust 








Max. 


23.7 


21 .1 


23.7 


Min , 


0.87 


1.08 


0.87 


Average 


4.97 


5.56 


5,23 


EkF, ug/g Dust 






* 


Max . 


19. S 


26.1 


26 .1 


Min. 


0.°7 


2. OR 


0.97 


Average 


5.74 


7.41 


6.48 


number of Fil- 
ters (N) 


— , 

26 


1 

22 


48 
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TABLE 15 



Summary of Annual Result s 



llorth B-iy, Rtn., 7 r vO?n 



Time Period 


First Year 


1 Second Year 


First & Second Year 




4/7/71 to 


20/7/7? 4-o 


4/7/71 tO 16/7/7 3 




3 1/1/12 


16/7/73 








" ^ m 


■"' "" " - 


BaP, ug/1000m 3 
Air 








Max. 


0.96 


15.6 


15.6 


Min. 


0.05 


0.0 3 


0.03 


Average 


0.19 


"."2 


0.5r> 


BkF, ug/1000m 3 

Air 








Max. 


1.04 


7.35 


7.35 


Min, 


.06 


n .m 


".03 


Average 


1 . ?r 


0.62 


n.44 


Dust, ug/m J Air 








Max, 


117.9 


04 .8 


117." 


Min , 


21.7 


15.3 


15.3 


Average 


55.1 


41.0 


4° .0 


BaP, ug/g Dust 








Max . 


35." 


164 


1 f A 


Min, 


0.64 


1 .0 


.64 


Average 


4.72 


13.42 


9.07 


BkF, ug/g Dust 






• 


Max . 


23.7 


77.5 


77 . r , 


Min , 


l.nq 


,rp. 


0.68 


Average 


5.54 


11.21 


8.3R 


number of Fil- 
ters (N) 




24 




24 


48 
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TABLE 16 



S um ma r y of Annual Results; Toronto ("01^7 r=t.) ftr, 71001 



Time Period 


First Year 


Second Year 


First & Second Year 




3/7/71 to 


28/7/72 to 


3/7/71 to 24/7/7 3 




1 '/I/I?. 


24/7/71 












BaP, ug/lOOOm 3 
Air 




■ 




Max. 


2.95 


4 .27 


4.27 


Min , 


0.06 


.04 


.Oil 


Average 


0.54 


0.6 2 


0.58 


BkF, ug/1000m 3 

Air 








Max. 


4.21 


4.18 


4.38 


Min . 


0.14 


O.05 


n ,05 


Average 


0.72 


0.73 


n.73 










•3 

Dust, ug/m Air 








Max, 


279.4 


1019 


1019 


Min. 


4 3.2 


41.] 


41.1 


Average 


112.1 


148.2 


129.5 










BaP, ug/g Dust 








Max, 


15.0 


12.4 


32.4 


Min. 


0.80 


0.94 


0.80 


Average 


4.25 


5.0 


4.61 


BkF, ug/g Dust 


22.5 




■ 


Max . 


33,20 


33.20 


Min. 


1.62 


1.12 


1.12 


Average 


5.57 


6.03 


5.79 














1 


- 


Ilumber of Fil- 
ters (N) 


29 


27 


56 



TABLE 17 
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Summary of Annual Results: Toronto (J T wy. 401), Sta . 33002 



Time Period 


First Year 


Second Year 


First & Second Year 




11/7/71 to 


29/7/72 to 


11/7/71 to 16/7/73 




1 1/7/72 


16/7/7 3 








" 




BaP, ug/1000m 3 
Air 








Max. 


1.43 


1.70 


1.70 


Min, 


0.C5 


0.07 


0,0 5 


Average 


0.40 


0.4 6 


0.60 


BkF, ug/1000m 3 
Air 








Max. 


2.24 


1 .44 


2.24 


Min . 


0.17 


.09 


0.09 


Average 


0.54 


0.51 


0.53 










"3 

Dust, ug/m J Air 








Max, 


290.3 


322.4 


327.4 


Min. 


79.7 


6 7.8 


67.8 


Average 


158.5 


148.8 


153.6 


BaP, ug/g Dust 








Max. 


9.07 


19.2 


19.2 


Min . 


0.66 


0.59 


0.59 


Average 


3.10 


3.48 


3,2^ 


BkF, ug/g Dust 






t 


Max , 


14.2 


16.2 


16 .2 


Min . 


1.22 


0,45 


0.45 


Average 


3.58 


3.77 


3.68 


am ^ 








number of Fil- 
ters (N) 


23 


23 


46 



TABLE 18 
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Summary of Annual Results: Sarnia, r.i-a. 1.4051 



Time Period 


First Year 


Second Year 


First & Second Year 




3/7/71 to 


26/7/72 to 


3/7/71 to 21/7/73 




14/7/7 2 


21/7/73 








J " 




BaP, ug/1000m 3 
Air 








Max. 


0.72 


4.31 


4.31 


Min. 


0.0? 


0.0] 


0.01 


Average 


0.17 


0.36 


0.26 


BkF, ug/1000m 3 
Air 








Max. 


1 .55 


5.18 


5.18 


Min, 


0.0R 


0.04 


n , n 4 


Average 


0.26 


0.4 6 


0,35 










Dust, ug/m J Air 




/ 




Max. 


235.1 


189.2 


235 .1 


Min, 


45.4 


3 5.4 


35,4 


Average 


107.0 


nn _s 


10 3.5 










BaP, ug/g Dust 








Max. 


8.7f> 


23.^ 


23.0 


Min, 


0.17 


0.04 


.04 


Average 


1.59 


3.20 


2,35 


BkF, ug/g Dust 








Max . 


6,5a 


28.7 


2 8.7 


Min. 


O.lh 


0.40 


.4" 


Average 


2.44 


4.20 


3.27 


number of Fil- 
ters (N) 


27 


~ — 

24 


H 



TABLE 19 
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Summary of Annual Results; SucM-nry, Stn. 7701 P 



Time Period 


First Year 


Second Year 


First & Second Year 




3/7/73 to 


27/7/72 to 


3/7/7] tn IP/7/71 




0/7/72 

■ i. 


i ° f~f /~; i 




BaP, ug/1000m 3 




, 




Air 








Max. 


0,f7 




0.67 


Min, 


<0.0] 


. 02 


<n.0] 


Average 


(1,1" 


, 1 n 


o .on 


BkF, ug/1000m 3 








Air 








Max, 


0.27 


0.28 


' 1*" *J 


Min. 


Q.01 


^. n 5 


0.01 


Average 


o . 1 o 


0,12 


n .i 1 










Dust, ug/m 3 Air 








Max , 


182.8 


16] .2 


182.8 


Min, 


32.3 


^n .6 


20.6 


Average 


f ° . 2 


5 0,6 


P3.0 


BaP, ug/g Dust 








Max. 


l n .3 


7.95 


12.3 


Min, 


0.1? 


0.33 


o . 1 2 


Average 


1.54 


2.10 


1.82 


BkF, ug/g Dust 


. 






Max. 


7,33 


5.75 


7.T3 


Min, 


0.1? 


so 


0.18 


Average 


1.71 


2.4R 


2.09 


Number of Fil- 








ters (N) 


25 


1 c 


so 
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2) Time Period of Sampling and PAH Level 



One of the aims of this survey was to determine 
any correlations which may exist in certain communities be- 
tween pollutant levels and the time period or date of sampling, 
such as year, season, month or day of the week when High-Volume 
filter samples were taken. 

Differences in baP, BkF and dust levels for the first 
and second years of this survey were briefly mentioned in 
the foregoing paragraphs for each community. As shown in 
Tables 9 to 19 and, graphically, in Figures 13 to 16, the BaP 
ana BkF levels (maximum and average) were higher in the second 
year for almost all communities . Among the exceptions was 
Welland with lower maximum PAII levels but with little change, in 
average levels in the second year. There was also little 
change in the average dust levels for most communities but 
large increases in tne maximum levels for the second year were 
observeu for Welland and Toronto (College Street) . 

Seasonal correlations were established by dividing 
the year into a Warm Season (March 1 to October 31) and a Cold 
Season (tjovember 1 to April 30). Definite trends toward higher 
average BaP as well as BkF levels in the Cold Season could be 
established for almost all Stations during the first year of 
the survey (Tables 2 and 21) . Such trends toward higher PAIi 
levels in winter time are well known and reported in the liter- 
ature (49, b0, 51) and are believed to be the result of heating 
and additional fuel consumption during the Cold Season. 
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However, during the second year this trend reversed itself 
partially when only 4 out of 11 Stations were found to have 
higher average PAH levels in the Cold Season (Tables 22 and 2 3) , 

A similar trend was also observed for the average 
dust levels with only 4 Stations showing higher levels in the 
Cold Season. These stations were located in the industrial 
communities of Welland, Windsor, Hamilton and on Highway 401 
in Toronto (Tables 24 and 25) . Needless to say, average dust 
levels were expected to be higher during the Warm Season with 
the influence of vegetation and the absence of extensive snow 
cover. In the aforesaid industrial communities, however, 
increased burning of heating fuel in the Cold Season could 
have caused a corresponding rise in stack emissions of dust 
into the atmosphere. The exceptionally high dust levels at 
Highway 401 in Toronto during the Cold Season could be ex- 
plained by the vast amounts of crude salt (and associated par- 
ticulate impurities) spread on this highway in winter time. 

In Table 26 the additive effect of the change in 
pollutant levels from the Warm to the Cold Season for b oth 
years of the survey is shown. While there were generally 
lower average levels of dust in the Cold Season for most Sta- 
tions, only about half of the Stations showed lower average 
BaP and BkF levels. The average levels of BaP and BkF in the 
Warm and Cold Seasons for each of the two years are graphically 
depicted in Figures 17 and 18. In addition to comparisons of 
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pollutant levels in the Warm with those in the Cold Seasons, 
pollutant levels in the Warm Season of one year were also com- 
pared with those of the same season in the other year of the 
survey (Table 27) . The same was done with the pollution levels 
of the Cold Seasons in these two years (Table 28) , From the 
two Tables it became quite evident that the generally higher 
levels for BaP and BkF in the second year originated predomin- 
antly from higher levels during the Warm Season of that (second) 
year, while the trend during the Cold Season was opposite, 
although at a lower rate. This conclusion seemed surprising 
and would make the continuation of this survey for a further 
period appear desirable in order to establish whether there 
is a long term trend in these seasonal changes or not. 

As far as the changes in average dust levels from 
the first to the second year, for the same season, are concerned, 
the results in Tables 27 and 28 indicate mostly a drop in these 
levels in the second year of this survey. However, this trend 
is less clearly defined than that of the corresponding changes 
in the average PAH levels and goes in the opposite direction. 

Apart from showing seasonal changes in the levels 
of these pollutants, no attempts have been made to relate 
changes in these levels to the calendar month or the day of 
the week. It was felt that for such a study, a considerably 
larger number of data, i.e. data from several years of 
survey, would be required before any statistically meaningful 
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TABLE 20 



Seasonal Averages* of BaP in First Year 
(July 1971 to July 1972) 



Location 


Station 

No, 


Warm Season 
ug/1000m 3 Air 


Cold Season 
ug/1000m 3 Air 


% Change from 
Warm to Cold 
Season 




N** 




Ji**j 
















We 11 and 


27027 


_ i 

18 


6.0 


13 1 11.6 


+93 


Windsor 


12008 


15 


1.9 


12 


2.2 


+ 16 


Hamilton 


29008 


15 


1.8 


12 


1 .9 


+6 


Toronto 
(College St.) 


31001 


16 


0.55 


13 


0.54 


-2 


Cornwall 


56051 


12 


0.45 


10 


0.41 


-9 


Toronto 
(Hwy, 401) 


33002 


12 


0.31 


11 


0.67 


+103 


Sault Ste Marie 


71021 


11 


0.31 


9 


0.30 


-3 


Ottawa 


51001 


14 


0.29 


12 


0.56 


+ 03 


Sarnia 


14051 


15 


0.13 


12 


0.21 


+62 


North Bay 


75020 


13 


0.14 


11 


0.25 


+ 7° 


Sudbury 


77016 


13 


0.05 


12 


0,12 


+ 140 



* Warm Season = March 1 to October 31 

Cold Season ■ November 1 to April 30 
** N = Number of High-Volume filter samples. 



TABLE 21 

Seasonal Averages* of b}-.f in First year 
(July 1971 to July 1972) 
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Location 


Station 


Warm Season 


Cold Season 


% Change from 




No. 


ug/1000m 3 Air 


ug/1000m 3 Air 


Warm to Cold 
Season 












- — — — 


We Hand 


27027 


18 


i <~. r, 


13 


27 .1 


+ 74 


Windsor 


12008 


15 


7 . 


12 


2.3 


-r? 


Hamilton 


29008 


15 


i -• 


12 


7.8 


+22 


Toronto 


31001 


16 


1/ ■ 


13 


O o-j 


+ 30 


(College St.) 














Cornwall 


56051 


12 


n .7] 


10 


0,6fi 


- ^ 


Toronto 


33002 


12 


0.40 


11 


fr.70 


+ 75 


(Hwy, 401) 




11 




9 






Sault Ste Marie 


71021 




. 3? 




1,52 


+ T7 


Ottawa 


51001 


14 


0.34 


12 


0,72 


+ t i t 


Sarnia 


14051 


15 


o . ?1 


12 


0.31 


+ 4 3 


North Bay 


75020 


13 


.1/! 


11 


n . ?° 


+21 


Sudbury 


77016 


13 


n ^ nr 


12 


0.14 


+ 133 



* Warm Season = March 1 to October 31 

Cold Season = November 1 to April 30 
** N = Number of High-Volume Filter Samples 
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TABLE 2 2 

Seasonal Averages* o f BaP in Second year 
(July 1972 to July 1973) 



Location 



We Hand 

Windsor 

Hamilton 

Toronto 
(College St.) 

Cornwall 

Toronto 
(Hwy. 4 01) 

Sault Ste Marie 

Ottawa 

Sarnia 

North Bay 
Sudbury 



Station 
Mo. 



27027 
12008 
29008 
31001 

56051 
33002 

71021 

51001 
14051 
75020 
77016 



Warm Season 
ug/1000m 3 Air 



23 
13 

13 
14 

9 

11 

7 
10 
14 
12 
13 



n , o ? 

< 1 .' " 

1 .on 

1 . 72 

n . ? r j 

■". , ii • 
n. j7 
•i .no 



.Cold Season 
ug/1000m 3 Air 



51 
12 

12 

13 

12 
12 

8 

12 
10 
12 
12 



if 

on 

r > 
•71 

2*5 

in 

?.f 
4 7 

n 



% Change from 
Warm to Cold 
Season 



-] A 
+301 

-78 
■4-22 

-7 r < 
-23 

-03 

-1 7 
- r 1 

-t-" 1 n 7 

+ m 



* Warm Season = March 1 to October 31 

Cold Season = November 1 to April 30 
** N = Number of high-Volume filter samples. 



TABLE 2 3 

Seasonal Averages* of BkF in Second Year 
(July 1972 to July 1973) 
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Location 


Station 
No. 


Warm Season 
ug/1000m 3 Air 


— -■Ill II 

Cold Season 
ug/1000m 3 Air 


% Change from 
Warm to Cold 
Season 
















We 11 and 


27027 


23 


1 r> . n 3 




51 


i n 70 


+ -jn 


Windsor 


12008 


13 


1 ."1 




12 


," # nf 


4-1 74 


Hani 1 ton 


29008 


13 


7.^7 




12 


1 . r > 4 


_ ? o 


Toronto 
(College St.) 


31001 


14 


n r, p 




13 


# in 


+13 


Cornwall 


56051 


9 


■) no 




12 


1./I9 


-q4 


Toronto 
(Hwy. 401) 


33002 


11 


n . 5 7 




12 


. ff 


-.19 


Sault Ste Marie 


71021 


7 


7.f)4 




8 


n, in 

• 


-94 


Ottawa 


51001 


10 


0.47 




12 




-3* 1 


Sarnia 


14051 


14 


n r, ri 




10 




-51 


North Bay 


75020 


12 


1 . d p 




12 


r\ ^1 


j.o n 


Sudbury 


77016 


13' 


n . 1 "* 




12 
_ 1 


a i ? 


_ n 



* Warm Season = March 1 to October 31 
Cold Season = November 1 to April 30 



* * 



N = Number of High-Volume filter samples 



TABLK 24 
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Seasonal Averages* of Dust in First year 
(July 1971 to July 1972) 



Location 


Station 


Warm Season 


Cold Season 


% Change from 




NO. 


ug/ 

N 


1000m 3 Air 


ug/1000m 3 Air 

— Tr* 

N 


Warm to Cold 
Season 














We Hand 


27027 


18 


238.64 


13 


264.14 


+11 


Windsor 


12008 


15 


157.06 


12 


154.08 


-2 


Hamilton 


29008 


15 


131.70 


12 


149.22 


+ 13 


Toronto 


31001 


16 


131.32 


13 


88.36 


-33 


(College St.) 














Cornwall 


56051 


12 


82.88 


in 


52.61 


-37 


Toronto 


33002 


13 


134.62 


11 


2 9 5.44 


+ 119 


(Hwy, 401) 














Sault Ste Marie 


71021 


11 


68.43 


Q 


66.12 


-3 


Ottawa 


51001 


14 


98.06 


12 


78.75 


-20 


Sarnia 


14051 


15 


118.05 


12 


93.26 


-21 


North Bay 


75020 


13 


60,66 


11 


48.44 


-20 


Sudbury 


77016 


13 


78.23 


12 


57.32 


-27 



* Warm Season = March 1 to October 31 

Cold Season = November 1 to April 30 
** N = Number of High-Volume filter samples. 



TABLE 2 5 



Seasonal Averaqes* of Dust in Second Year 



(July 1972 to July 1973) 
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Location 


Station 

No. 


Warm Season 
ug/1000m 3 Air 


Cold Season 
ug/1000m 3 Air 


% Change from 
Warm to Cold 
Season 




N** 




N** 




















We 11 and 


27027 


23 


2 4 0.51 


51 


22^.31 


4 


Windsor 


12008 


13 


119.04 


12 


137.22 


+15 


Hamilton 


29008 


13 


- 174 .87 


12 


121.39 


-31 


Toronto 
(College St.) 


31001 


14 


lB n .0P 


3 3 


inn .in 


-4 5 


Cornwall 


56051 


9 


5?. 26 


12 


56.25 


-5 


Toronto 
(Hwy. 401) 


33002 


11 


1 30.08 


12 


165.94 


+28 


Sault Ste Marie 


71021 


7 


86.87 


<3 


44,32 


_4q 


Ottawa 


51001 


10 


B7.12 


12 


46.8 


-46 


Sarnia 


14051 


14 


116 .53 


10 


75.73 


-35 


North Bay 


75020 


12 


4 8.55 


12 


33.48 


-31 


Sudbury 


77016 


13 


59.49 


12 


59.64 


+ 0.25 

















* Warm Season = March 1 to October 31 

Cold Season = November 1 to April 30 
** N « Number of High-Volume filter samples. 



TArL! 26 
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Charger in roa^^ril V?rTnr»o r,r-w>lr: 



(frcr; Warn to ''oli- 1 Season) 



(1) 



'?> 



During the Two-War rrrin- 1 • 



Location 



V/clland 

Windsor 

Kami 1 tor. 

Toronto 
(College St.) 

Cornwall 

Toronto 
(Ilwy. 40]) 

Sault Sto Ilario 

Ottawa 

Sarr.ia 
!.'orth Bay 

Cudbur" 



Station 



27027 
12008 
29008 
31001 

56051 
33002 

71021 
51001 
14051 
75020 

77016 



'Hi St 

° Change 



+ 1 
+f< 

-12 
-40 

-23 
+ 74 

-29 
-32 
-28 

-2 r - 
-15 



(1) 



(2) 



Wnrr Season: May 1 to October 31 
Cold Season: Hoven'jor 1 to ,*pril 30 

July 1971 to July 1973 



. 


BaP 


'" ango 


? Change 






+ 53 


+4 2 


-18 


+ 111 


-57 


-51 


+24 


+ 11 


-68 


-54 


+?1 


+2 c i 


-88 


-86 


+ 30 


+ 31 


-25 


-36 



+70 
+ 30 



+7] 
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TABLE 27 



4 



Changes in Warn Season Average Levels 



from First to Second Year 



(2) 



Location 


Station 


Dust 


BkF 


1 

BaP 






% Change 


% Change 


% Change 


We 11 and 


27027 


+0 . B 


+0 ,fl 


_ o 


Windsor 


12008 


-2 4 


-7.1 


-4H 


Hamilton 


29008 


+ 13 


4-242 


+16] 


Toronto 


31001 


+AA 


+r 


+ r 


(College St.) 










Cornwall 


56051 


-29 


4- ?pn 


+ 1^2 


Toronto 


33002 


_ i 


i.>|? 


+ r - ft 


(Hwy. 401) 










Sault Ste Marie 


71021 


+ 27 


+ H r ,1 


+ 119fl 


Ottawa 


51001 


-11 


+ 1° 


+21 


Sarnia 


14051 


-] 


+ 181 


h277 


North Bay 


75020 


-20 


+ 7S 


-i ] r. .» 


Sudbury 


77016 


-24 


+ 117 


+ 0" 



(1) 

Warm Season; May 1 to October 31 
(2) First Year: July 1971 to July 1972 
Second Year: July 1972 to July 1973 



I 



I 
I 



TABLE 28 
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Changes in Cold Season Average Levels 



(1) 



from First to Second Year 



(2) 





- 


1 


— .-— — | 


, 


Location 


Station 


Dust 


< BkF 


BaP 






% Change 


% Change 


% Change 


We 11 and 


27027 


-17 


-°? 


- r, n 


Windsor 


12008 


-11 


+ VI (J 


-77 


Hamilton 


29008 


-1° 


-4^ 


-4 r - 


Toronto 


31001 


+ 1P 


-& 


4 . ">1 


{College St.) 










Cornwall 


56051 


4-7 


_TO 


-39 


Toronto 


33002 


-fl/[ 


-34 


-4 


(Hwy. 401) 










Sault Ste Marie 


71021 


-31 


-^ r . 


-] 3 


Ottawa 


51001 


-41 


-54 


-48 


Sarnia 


14051 


_ ■ n 


-G 


-] ° 


North Bay 


75020 


-33 


+ 1 9C 


+4n° 


Sudbury 


77016 


+ 4 


_1 ' 


_ p 










. 



d' Cold Season: November 1 to April 30 

* 2 ' First Year: July 1971 to July 1972 
Second Year: July 1972 to July 1973 
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investigation on whether or not such correlations exist, could 
be made. In Tables 38-A to 48-D, the days of the week on which 
the sampling was done were listed for future reference along 
with the calendar dates, 

3 ) Influence of Wind Direction on PAH Leve 1 

The influence of the prevailing wind directions on 
the BaP and BkF concentrations was highly significant in cer- 
tain high-level industrial communities while it was small or 
non-existent in the lower-level communities. Most striking 
was the effect of wind direction during the two-year survey in 
the Welland, Windsor, and Hamilton areas where peaks in pollu- 
tion levels coincided in most cases with winds from the direction 
of suspected industrial areas. 

Welland showed relatively high BaP and BkF levels 
with winds from the west to northwest, i.e. from the direction 
of the Union Carbide Company (Figures 19-A, 19-B, 19-C) . Most 
peak levels in Windsor were with winds from the northwest and 
southwest, which are the general directions of Detroit's major 
industries and power plants across the Detroit River (Figures 
20-A and 20-B) . At the Station located just east of Hamilton's 
large steel mills and carbon-black plant, virtually all peaks in 
BaP and BkF and dust levels occurred when the winds were from 
the west and northwest (Figures 21-A and 21-B) . 
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PAH levels were relatively low in Toronto. Peak 
levels showed a definite correlation with wind direction from 
the east. In this direction, extensive industrial emission 
sources are located closer to the city centre, i.e. to the 
College Street Station, than in other directions (Fiaures 24-A 
and 24-B) . 

Still lower pollution levels than in Toronto were 
found in Sarnia, where a larqe petrochemical industry is loc- 
ated south of the samplina Station. Nevertheless, a notice- 
able trend for peaks in PAH and dust levels was found with 
generally southerly winds (Fiaures 28-A and 28-B) . 

The correlations of peak pollution levels witli 
certain wind directions provide stroncj evidence as to the 
location of the pollution sources for the above communities. 
Further evidence to this effect is also provided, in that 
the High-Volume Stations were located downwind from the main 
suspected pollution sources and thus relatively hicrh levels 
of pollution were found to occur more frequently. 

4) Influence of Wind Speed on PAH Level 

bnlike the wind direction, the averaae wind speed 
seemed of little sianificance for the levels of BaP and BkF 
observed. The assumption that hiaher wind speeds (such as in 
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the 10 to 20 MPH range) would have a dispersing influence on 
air pollutants and, as a consequence, would lead to a decrease 
in the pollutant levels, was not borne out from the data avail- 
able (Tables 33-A and 48-D) . 

In fact, the highest BaP and BkF levels recorded in 
this survey (Welland, March 23, 1972) were with northwesterly 
winds at 15.2 MPH. Other extremely high pollution readings for 
the same area occurred with average wind speeds of 17.5 MPH on 
both October 9, 1972 and January 29, 1973. 

Inspection of the data for Windsor and Hamilton showed 
similarly that high winds often prevailed during periods of high 
BaP and BkF levels. Thus, the highest levels for Windsor were 
recorded on January 22, 1973 when the average wind speed was 
15.6 MPh. Another very high pollution level was on May 9, 1972 
at an average wind speed of 17.1 MPH. High pollution levels at 
Hamilton were found on February 13, 1972 and on January 13, 1973 
at average wind speeds between 10 and 15 MPH. 

In Toronto, the highest BaP and BkF levels of the two- 
year survey were observed on November 10, 1972 when the average 
wind speed was 18.1 MPH. Highest PAH levels coincided also at 
Sarnia on May 16, 1973 with 17.0 MPH winds.. At North Bay, the 
only high reading for these pollutants in the entire two-year 
period was recorded on April 19, 1973 at an average wind speed 
of 10.4 MPH. 
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however, while the above evidence has shown that 
relatively high winds did not result in essentially lower BaP 
and bkF levels in the affected areas, low winds and virtual 
calms, sometimes observed during temperature inversions, did 
not have a beneficial effect either. Therefore it appears that 
presumably with the exception of very powerful winds or storms, 
wind speed has hardly a dispersing or "diluting" effect upon 
the pollution levels in an area downwind of a large pollution 
source. 

5 ) Coefficient o f Ha ze and PAH Level 

In attempts to establish a possible correlation of 
the BaP and BkF levels with the corresponding COII-values, these 
values were plotted, as available, in Figures 19-A to 29-B, 
See also Tables 38-A to 48-D for the numerical COH-values. For 
most communities, only a qualitative and rather approximate 
correlation seemed to exist which gave little justification for 
using it as a basis for establishing concentration levels of 
these polynuclear hydrocarbon compounds in urban atmospheres. 
Obviously there are other factors and pollutants which can 
exert over-riding influences upon the COH-values and which can 
interfere with such a correlation, if any. 

However, during the two temperature inversion periods 
in Southern Ontario, the plotted COH-values followed closely 
the steeply rising concentration levels of BaP and BkF. During 
such periods, of course, a general accumulation of all types of 
pollutants was taking place which included those with a dominant 
effect on the COH . 
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The (Ontario) Air Pollution Index (API) serves as 
some arbitrary measure of this general type of air pollution. 
It is a number combining two parameters - the mean concentra- 
tion of S0 2 over a 24 hour period and the corresponding mean 
24-hour COH index. During temperature inversions in Southern 
Ontario on February 12-13, 1972 and May 1-2, 1972, these API 
and COH values rose to high levels at Toronto (College St.), 
Hamilton and Sarnia (Table 29) . During the same time periods 
high baP and BkF levels were observed which are subject to fur- 
ther discussion in the Chapter on "Temperature Inversion and 
PAH Level". 



TABLE 2 9 

API-Indices and COH-Values During Temperatu re I nver s i on s 

(1972) 



Station 



Feb. 12 



Toronto : API 
(College St.) COH 






Hamilton : API 
COH 



Sarnia 



Green- 
Index 

COH 



15-40 

1.1 



22-40 

1.6 



Feb. 13 

j 



II 



32-45 
1.2 



30-41 
1.2 



32 
1.2 



i— 



23 

0.9 



May 1 



23-44 
1.2 



29-32 
1.5 



May 2 

13-33 
0.7 



18-32 
0.9 



19 

0.5 



24 
0.5 



i 



I 
I 



During the inversion period February 12-13, 1972, the API's at 
Toronto, Hamilton and Windsor rose to 45, 41 and 35, respec- 
tively, on February 13, with peaks in Hamilton and Toronto being 
at 4-5 a.m. Maximum BaP and BkF levels were observed at all 
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three locations For the same date. For Sarnia, there was no 
API available, but Ontario Research Foundation used the Green 
Index. The maximum Index and COIi values occurred on February 
12, on which day the highest levels for BaP and BkF for the 
entire year were also observed. Inversion conditions were pre- 
valent over Southern Ontario on both days, with a break-up 
moving in from the west on February 13, 1972. 

During the inversion period nay 1-2 , 1972, the 
maximum API and COII values at Toronto and Hamilton wore on 
May 1, Tn Sarnia neither the Index nor the COH- value was 
high enough to indicate inversion conditions. This was in 
line with high PAH levels observed only in Toronto and Hamilton, 
particularly on May 1, but not in Sarnia. 

6) Amount of "Dust" (Airborne Particulates) and PAH Level 



As shown in Figures 19-A to 29-B, the BaP and BkF 
levels followed closely the variations in "dust", or airborne 
particulate, levels in some industrial areas, while this 
correlation seemed much less clear for the other areis. It 
should be noted that the term "dust" refers in this report to 
"airborne particulates" or "total suspended particulate matter". 
Tt appeared that with the generation of airborne particulates 
by certain industries, the levels of the polynuclear hydrocarbons 
increased at similar rates, Tt also appeared that the variations 
in dust levels were, generally, better in line with the correspond- 
ing PAH levels than were the variations in the coefficient of 
haze values with the PAH levels in these communities. 
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In non-industrial communities, the probably wind- 
generated "street dust" seemed to be more independent for the 
emission of these hydrocarbons, although some dust miqht have 
also been generated from fuel burning by domestic sources. 
As in the case of coefficient of haze values, the variations 
in dust levels faithfully followed the corresponding BaP and 
BkF levels in all communities during inversion periods. 

The dust levels with their maximum, minimum and 
average values during the two-year survey are shown in 
Tables 9 to 19 for each community investigated. A discussion 
of these levels has been included in the chapters on "Station 
Location and PAH Level" (pages 53 to 59) and on "Time 
Period of Sampling" (page 77 to 79); see also Tables 24 to 28. 
The detailed numerical listing of all dust levels, expressed in 
ug dust per m air (for 24 hour sampling periods) , is shown 
in Tables 38-A to 48-D, 

7) Temperature Inversion and PAH Level 

Since the beginning of this survey, four periods of 
temperature inversion in Southern Ontario have been recognized 
and investigated: February 12-13, 1972; May 1-2, 1972; 
October 22-25, 1973: October 28-30, 1974. As already indicat- 
ed earlier in this report, these periods were marked with a 
steep increase in the BaP and BkF levels in the following 
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locations; Toronto, Hamilton, Windsor, Sarnia and Welland. 
The peaks in these levels can readily be visualized in Figures 
19-A, 2Q-A, 21-A, 24-A, 27-A, 28-A. 

The data obtained for the PAli levels during the in- 
version periods February 12-13, 1972 and May 1-2, 1972 are 
shown in Table 30. 

TABLL 30 



BaP and BkF Levels During Inversion 







1 "' - 


T 


Location 


Station 


12/2/72 


13/2/72 






BaP BkF 


BaP BkF 


Toronto 


#31001 


0.75 2.17 


2.52 4.21 


Toronto 


#33002 


1.43 2.24 


n.a. n.a. 


Hamilton 


#29025 


2.29 3.43 


5.66 8.66 


Sarnia 


#14051 


0.72 1.55 


n.a. n.a. 


Location 


Station 


1/5/72 


2/5/72 


Toronto 


#13001 


2.00 3.59 


1 

0.24 0.67 


Toronto 


#33002 


n .a. n .a . 


0.58 0.55 


Hamilton 


#29025 


9.38 9.59 


3.22 6.41 


Sarnia 


#14049 


0.22 0.34 


0.32 0.59 



ug/lOQOm air 



99 



From the data for baP, BkF and dust levels during 
the period of February 12-13, 1972, the percent increase in 
those levels over the average levels was calculated {Table 31) , 

TAbLh 31 

* 
Percent Increase over Average Dur i n cj_I n ve r s i on 





Station 


12/2/1972 


1 ' ' 

13/2/1972 


Location 


baP 


BkF 


Dust 


BaP BkF 


Dust 


Toronto 


#31001 


+ 108 


+ 302 





+600 +680 


+90 


Toronto 


#33002 


+175 


+280 





n .a . n ,a , 


n.a. 


Hamilton 


#29008 


+117 


+153 


+ 110 


n .a . n ,a . 


n .a . 


Sarnia 


#14051 


+ 350 


+520 


+ 140 


j 

n .a . n .a , 


n.a. 



* Ten-month average for period July 1971 to April 1972 
(excluding February 12-13 inversion period) , 



The data show that the steepest rise in PAH-levels 
in this period occurred on February 13, 1972, with peak levels 
in Metro Toronto six or seven times higher than the average. 
Sarnia had maximum levels about four to five times and Hamilton 
over twice the average levels. 
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For the inversion period May 1-2, 1972, the percent 
increase in BaP, BkF and dust levels over the average levels 
is shown in Table 32. 

TABLE 32 



Percent Increase over Average During Inversio n 





1/5/1972 


2/5/1972 


Location Station 


BaP BkF Dust 


BaP BkF Dust 








Toronto #13001 
Toronto #33002 
Hamilton #29008 
Sarnia #14049 


+456 +565 +180 

n , a . n . a . n.a, 

n.a, n.a, n.a. 

+38 +36 +30 


-33 +24 +50 

+12 -7 +60 

-30 -43 +10 

+100 +136 +130 



* Ten-month average for period July 1971 to April 1972 (ex- 
cluding February 12-13 inversion period) . 



This Table indicates that on May 1, 1972, PAH-levels 
in Metro Toronto were up to six times higher than the average. 
On May 1 higher levels than on May 2 were recorded in Toronto 
and Hamilton, which was in line with the API and COH-values 
reported under the heading "Coefficient of Haze and pah Level" 
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The four-day inversion period between October 22 
and October 25, 197 3, which affected most of Southern Ontario, 
was investigated by BaP and BkF analyses of High-Volume filters 
{as available) from Stations located in Toronto, Hamilton, 
Windsor, Sarnia and Welland. The results are shown in Tables 
33 and 34. 

For better comparison with normal atmospheric condi- 
tions, average BaP and BkF levels were established for each 
location by analyzing five to eight High-Volume filters of 
sampling days preceding and following the inversion period, 
the sampling days extending from the beginning of October to 
the middle of November 1973. In addition to these monthly 
averages, the annual averages of BaP and BkF (over the period 
from July 1972 to July 1973) served also for comparison with 
the levels observed during the inversion period. Whenever data 
for each day of the inversion period were available, the maxi- 
mum levels during this period were used for calculating the 
percent increase in these levels over the monthly and annual 
averages (Table 35) . 

Thus, the BaP and BkF levels in Toronto increased 
by seven to eight times during the inversion. At locations in 
Hamilton and Sarnia these levels rose about three to four-fold, 
while other stations in the same urban areas and in Windsor 
showed relatively small increases in these pollutant levels. 
Vvelland, which snowed even a drop in these levels below the 
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BaP Levels in Southern Ontario during Inversion Period 

(October 1973) 



Date 
1973 


Toronto 
#31001 


Hamilton 
#29025 


Hamilton 
#29008 


Windsor 
#12008 


Sarnia 
#14049 


Sarnia 
#14055 


Sarnia 
#14051 


Wei land 
#27028 


Inversion 

22/10 
23/10 
24/10 
25/10 


2.27 

1.78 
3.3b 
3.55 


5.52 

1.23 

4.31 

11.00 


n.a. 

n.a. 
n.a. 
4.39 


2.56 
n.a. 
n.a. 
1.58 


0.42 
1.18 
1.26 
0.91 


n.a. 
n.a. 
n.a. 
0.33 


n.a. 
n.a. 
n.a. 

n.a. 


n.a. 
n.a. 
n.a. 
0.26 


Oct. /Nov. 
Averages 


2 > 0.47 


3.72 


4.76 


1.78 


0.33 


0.31 


n.a. 


0.72 


N 


8 


5 


6 


5 


6 


6 


- 


6 




Annual ,. 
Averages 0.61 


n.a. 


2.97 


2.38 


n .a. 


n.a. 


0.35 


n.a. 


N 


28 


- 


26 


26 


- 


- 


25 


- 



> 
v 
t 






1) ug per 1000 m air 

2) Lxcluding inversion period 

3) July 1972 to July 1973 



o 



DkF Levels in Southern Ontario during Inversion Period 



* 




{October 


1973} 










Date Toronto 
1973 #3001 


Hamilton 
#29025 


Hamilton 
#29008 


Windsor 
#12008 


Sarnia 
#14049 


Sarnia 
#14055 


Sarnia 

#14051 


We Hand 
#27028 


Inversion : 

22/10 3.70 
23/10 3.87 
24/10 4.65 
25/10 5.57 


7,23 

2.50 

12.90 

23.20 


n.a. 
n.a. 
n .a. 
12.2 


1.58 
n.a, 
n.a. 
4.69 


0.94 
1.61 
1.57 
1.27 


n.a. 
n.a. 
n.a. 
0.82 


n.a. 

n.a. 
n.a. 
n.a. 


n.a. 
n.a. 
n.a. 

0.51 


Oct. /Nov. 2 . 
Averages 0.66 


5.06 


11.0 


3.70 


0.59 


0.57 


n.a. 


2.31 


N 8 


5 


6 


6 


6 


6 


- 


6 


Annual ,. 
Averages 0.73 


n.a. 


4.94 


3.31 


n .a. 


n .a. 


0.45 


n.a. 


N 28 


- 


26 


26 


- 


- 


25 


- 



> 

r 



1) ug per 1000 m air 

2) txcluding inversion period 

3) July 1972 to July 1973 



o 



Percent Increase of baP during Inversion over Averag e Levels 



Station 



^Increase over 
Annual Average 



^Increase over 
Monthly Average 



Toronto 
#31001 



Hamilton 
#29025 



Hamilton 
#29008 



Windsor 
#12008 



Sarnia 
#14049 



Sarnia 
#14055 



%Increase over 
Monthly Average 



+655 



+ 196 



-8 



+44 



+282 



+6 



+482 



n .a . 



+48 



+ 8 



n.a . 



n.a. 



Perc ent Increase of BkF during Inversion over Average Levels 



^Increase over 
Annual Average 



+744 



+663 



+359 



+ 11 



+27 



+ 173 



n.a. 



+147 



+42 



n.a. 



+4 4 



n.a. 



V7elland 
#27028 



-64 



n.a. 



-78 



n.a 



> 

t 

r 



t_n 



(Inversion Period October 22-25, 1973) 



o 
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average during the same time period, seemed not to be affected 
by the inversion. 

Finally, a temperature inversion, reported for the 
Toronto area, during the period October 28-30, 1974, was inves- 
tigated oy analysis of High-Volume filters from Station #33001, 
The results in Table 36 show that the BaP and BkF levels in this 
period exceeded any levels previously observed in the two-year 
survey of the same location, including the levels reached in 
previous inversion periods. 

In contrast to the results from the Toronto area, 
analysis of a high-Volume filter originating from Windsor, 

Station #12008, on sampling date October 29, 1974, showed no 

3 
drastically high levels for this area: 1.17 and 2,13 ug/lOOOm 

air for BaP and BkF, respectively. High-Volume filters from 

other urban communities in Southern Ontario were not available 

for the dates of the inversion period. However, it seems 

likely that this inversion was confined to the general Toronto 

area as suggested by meteorological reports. 

In conclusion, the analytical results obtained from 
tiie investigations of the four temperature inversion periods 
indicated that the BaP and BkF levels in all locations 
investigated, with tiie exception of Welland, rose to well 
above their maxima for the particular survey year. Concurrent 
with the extremely high BaP and BkF levels during the 
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TABLL 36 

BaP and BkF Levels in Toronto during Inversion 

{Station #33001) 



inversion Date 
(1974) 




BaP 


BkF 


October 2 8 
October 29 
October 30 




2.82 
4.08 
4.37 


4.03 
9,65 
5.05 


Bi-annual Averac 
(July 1971-July' 


ie 
1973) 


0.58 


0.73 


bi-annual Maximum 
(July 1971-July 1973) 


4.27 


4.38 



* ug/lOOOm air 



inversion periods, peaks in dust levels and in COK-values 
were also observed. During these inversion periods, the aver- 
age wind speeds ranged between 5.3 and 14.0 MPH , indicating 
again the inefficiency of moderate to fast winds to disperse 
pollutants downwind from an emission source, particularly 
when dispersion into higher atmospheric levels is prevented 
by an inversion layer. 
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8 ) C olour of Air Particulate Lxtract and PAH Leve l 

During work on the present survey, the observation 
was made that the cyclohexane extracts of High-Volume filters 
assumed a yellow colour with high BaP and BkF concentration. 
By adjusting all cyclohexane filter extracts to standard vol- 
umes, intensities in the colour were graded visually for com- 
parison with the BaP and BkF concentrations established by 
f luorometry (Figures 19A-29B) . 

When it was found that a surprisingly close correla- 
tion existed between the colour intensities of the filter ex- 
tracts and the BaP and bkF concentrations, the opportunity 
arose for the possible development of a fast and inexpensive 
metnod for quantitatively estimating polynuclear aromatic hy- 
drocarbons on High-Volume filters, based on simple colour in- 
tensity measurements, Thus, the initially visual grading of 
the colour intensity was followed by the more accurate instru- 
mental determination of the optical density at the optimum 
wavelength which was established at 302 ntn (Tables 3RA-48D) , 



The optical density values of filter extracts are 
presently being evaluated statistically for their significance 
and usefulness in a future analytical method for PAH compounds 
in general, and for BaP specifically (16). 
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It should be noted that apart from possibly becoming 
the basis for a new method, the colour intensities of the 
filter extracts provided a cross-check on the BaP and BkF con- 
centrations values in the present survey. On several occa- 
sions, analytical or calculation errors were spotted in this 
work by simply comparing the BaP and BkF values with the cor- 
responding colour intensities. The fact that checking for 
such errors was possible by simply determining the colour in- 
tensities of the filter extracts, seemed to confirm the inher- 
ent potential for such a method. 
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13 
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10 
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I 
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i. 
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1 
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Extrtrt. 
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1971 
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V Air 
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Color of : 
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V."ind 
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si*, nooi 



(SECOND TEAR SUFVEY) 



Coefficient of Rat- 
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": 
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I 

CO 
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u- 
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13. 

12 

11 . 

10. 
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i 

3 
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13 

12. 
11. 

1C 
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6 

5 

t< 

J. 

2 
1 

Color or: 

Extract 
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•*tr»et 
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O 
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13 

12 

11 -| 

10 

S 

e 
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6 
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2 
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C 

r 
K 
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-— - — /X- 



A 
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~Cpt. 
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Feb, 
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Apr. 
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600 

50C . 
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300 
ano - 
100 
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0.5 



16 
15 
U 
13 
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10. 

9 

9 

1 

(. 

5 

t 
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2 
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Vi n<". 



Ug Dttrt^r Air 



Coefficient, of F«ze 



u/> FkFACOO B Air 
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(SECOND TEAR SUflVET) 
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a 

c 

00 
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Kl 
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— rr- 
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500, 

iOO 

300 
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IS 
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H 

G 

r 
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U» 
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l.o 
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12 
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u» B«P/1000 n 3 Air 



i- • 
C: 
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AIR QUALITY LABORATORY 

Benzo(k)Pluoranthene and Benzo(a)Pyrene pn_Hi-Vol Filters 

Station; WELUND Number: 27027 
" (St. Peter & 
Paul School) 



Hi-Vol Filter 


Sampling Conditions 


BfcF per 
1 gram 

Dust 
yup. 


BaP per 
1 gram 

Dust 
yue. 


Color of Extract 


1 Vp*? 

1000 nH 
Air 

,"Uff . 


BaP per 


Date 
1971/' 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
/ug./m^ 


Sampling 
Day 


Direction 


Average 
Wind t i 

Speed 1 J 


COH 
Value*' 


' 3 
Visual 
a.u. 


Optical D. 


1000 nP 
Air 

tie — 


18/12/3 


1 025 


714.' 


I 2583 


276.7 


Sat. 


N 


13.8 


n.a. 


7.90 


2.46 


2 


25.8 


■ "* * 
2.19 


0.68 


26/12 


001 


670. ( 


: 2583 


259.4 


Sun. 


W 


6.7 


n.a. 


65.0 


23.1 


1 


75.6 


16.9 


5.98 


3/1/72 


002 


144. i 


2374 


61.0 


Mon;-~ 


W 


11.6 


n.a. 


42.3 


11.8 


3 


27.0 


2.58 


0.72 


11/1 


003 


1939.] 


2428 


798.6 


Tue. 


sw 


9.7 


n.a. 


6.73 


3.30 


2 


34.8 


4.54 


2.23 


19/1 


004 


967.^ 


2244 


431.2 


Wed. 


w 


15.6 


n.a. 


83.3 


n.a. 


2 


144 


36.3 


n.a. 


27/1 


005 


925.3 


2298 


402.7 


Thu. 


w 


10.9 


n.a. 


50.3 


3.16 


1 


91.2 


20.3 


1.27 


4/2 


006 


216. A 


2558 


84.6 


Fri. 


w 


27.4 


n.a. 


127.0 


n.a. 


2 


40.8 


10.72 


n.a 


12/2 


007 


530.: 


2611 


203.1 


Sat. 


s 


7.6 


n.a. 


141.0 


45.6 


1+ 


107 


28.7 


9.27 


15/3 


009 


265. 1 


2521 


105.4 


Wed. 


NW 


4.3 


n.a. 


178.0 


51.5 


1 


107 


18.8 


5.43 


23/3 


010 


845.2 


2301 


367.3 


Thu. 


NW 


15.2 


n.a. 


479.0 


315.0 


1++ 


797 


176.0 


B.6.0 ; 


31/3 


Oil 


429.2 


2203 


194.8 


Fri. 


SW 


5.5 


n.a. 


41.4 


5.85 


— 


73.2 


8.08 


1.14 ! 


e/u 


012 


279.; 


2179 


128.2 


Sat. 


N 


11.1 


n.a. 


133.0 


21.6 


1+ 


126 


17.1 


2.77 


24/4 


014 


301. 1 


2497 


120.8 


Mon. 


SW 


7.3 


n.a. 


85.3 


24.7 


1+ 


107 


10.3 


3.0 


2/5 


015 


735. ■ 


2326 


316.1 
■ ■■ ■ i 


Tue. 


SW 


13.0 


n.a. 


50.5 


26.4 


1+ 


79.8 


16.0 


8.3 


18/5 


017 


392.1 


2701 


145.4 


Thu. 


S 


5.2 


n.a. 


5.17 


3.85 


3 


28.2 


0.75 


O 56 


26/5 


018 


518.^ 


2595( 


199.8 


Fri. 


s 


8.3 


n.a. ' 


4.80 


3.09 


2 


27.0 


0,96 


0.62 



r 

CO 






X Vl.P.H, 



2) 



Coefficient of Haze 



3) Increasing from 4 to 1 4) O.D. P«r 1000 m3 air in L.0n0. cyclohexane extract. 



AIR QUALITY LABORATORY 

Bengo(k)Fluoranthene and Benzo ( a ) Pyrene on Hi-Vol Filters 

Station: WELLAND Number; 27027 
(St. Peter & 
Paul School) 



Hi-Vol Filter 


Sampling Conditions 


B^F per 

1 gram 

Dust 


BaP per 
1 gram 

Dust 
yug. 


Color of Extract 


Bj^ per 
1000 m 3 

Air 


BaP pei 


Date 
1972 


Number 


Dust 
nig. 


Air 
m3 


Duet/Air 
/Ug./m 3 


Sampling 
Day 


Direction 


Average 
Wind ' i 1 
Speed x ' 


COH 

Value* 1 


3)1 -w 

Visual Optical D. 
a.u. 


1000 mr' 
Air 


3/6 


019 


1157.: 


! 253C 


457.4 


Sat. 


SW 


11.6 


n.a. 


6.80 


4.59 


1 


42.0 


- uk ■ 
3,11 


. UK, 

? in 


27/6 


022 


266. t 


! 2394 


111.4 


Tiae. 


sw 


8.5 


n.a. 


3.84 


2.17 


3 


9.6 


0.^ 


O Oi. 


5/7 


023 


2U.1 


2345 


105.2 J Wed. 


N 


8.7 


n.a. 


68.6 


128.0 


1 


37.2 


— v,t *- ? 
7.22 


1 q e: 


13/7 


026 


1299.2 


1900 


683.8 


Thu. 


SW 


14.0 


n.a. 


10.2 


9.34 


1+ 


63.6 


k 07 


A TO 


21/7 


027 


547.2 


2170 


252.2 


Fri. 


sw 


10.6 


n.a. 


35.6 


12.9 


1 


81.0 


u . 1 ! 

8.98 


o.JV 


29/7 028 


251.4 


2195 


114.5 


Sat. 


n.a. 


n.a. 


n.a. 


23.0 


13.9 


2 


27.0 


2.6^ 


Jm<J 


6/8 


029 


379.7 


2122 


178.9 




Sun. 


S 


6,9 


n.a. 


39.4 


20.9 


2 


40.2 


7.06 


J-OV 


22/8 


031 


908.3 


2146 


423.3 


Tue. 


S 


10.7 


n.a. 


13.7 


3.90 


1 


45.0 


5. 81 


1.65 


30/8 


032 


435.^ 


2219 


196.2 


Wed. 

. — 


SW 


5.1 


n.a. 


5.85 


3.74 


3 


20.4 


1.15 


0.73 


9/10 


036 


ua.h 


2305 


61.8 


Mon. 


Sev. 


17.5 


n.a. 


2128.0 


843.0 


1+ 


91.0 


131.0 


52.0 


17A0 


037 


234.0 


2142 


109.2 


Tue. 


NW 


18.2 


n.a. 


452.0 


41.3 


1+ 


258 


49.5 


L 52 


25/10 


038 


L85.9 


2305 


80.7 


Wed. 


NW 


10.8 


n.a. 


288.0 


23.4 


1 


114 


23.2 


1 89 


2Al 


039 


>50.8 


2187 


251.9 


Sat. 


SE 


10.8 


n.a. 


18.1 


3.96 


2 


40.8 


4.57 


1 00 


18/U 


041 : 


J32.8 

. .. 


2117 


157.2 


Sat. 


WNW 


8.9 


n.a. 


64.6 


27.5 


2 


55.8 


10.2 


L %2 


26/11 


042 i 


S40.0 


1864 


450.6 


Sun. 


SW 


29.0 


n.a. 


3.68 


1.11 


2 


27.0 


1 66 


kc\ 


A/12_ 


■ 043 I 


a. 3 


POTfi 


60.6 


Mon. 


NE 


20.1 


n,a. 1 


' 7.98 


5.35 


4 


9.6 


0.48 


0.32 



«k 



m 
u 

CO 

1 

Cr 



00 



P.H. 



2) 



Coefficient of Haze 



^Increasing from 4 to 1 4) O.D. per 1000 ro3 air in LO ml cyclohexane extract. 



AIR QUALITY LABORATORY 

Ber.zo(k)Fluoranthene and BenzoCa)l*yrene on Hi-Yol Filter? 
■ Station: WELLAND 



Number; 27027 



Hi-Vol Filter 



Date 
1972 



Number 



Dust 



Air 
m3 



Dust/Air 
/Ug. /js? 



Sampling Conditions 



Sampling 
Day 



Direction 



Average 
Wind 1 1 n 
Speed 1 - 



°° H 21 

Valued 



D^F per 

1 gram 

Dust 



BaP per 

1 gram 

Dust 



Color of Extract 



3Jl 41 

Visual Optical D. 
a , u. 



BjfF per 
1000 m 3 
Air 

Uf 



^T.P.IT, 



2)roof 



EaP pei 
1000 1£ 

Air 

ttff. 




iffir.innt of H*E«i 3'Increas£nfi from A to 1 4) O.n. per D000 m 3 a+r in 3.0 ml cvcl 



ohoxano erctract. 



AIR QUALITY LABORATORY 



Date 
1973 



13/1 



29/5 



6/6 



U/6 



22/6 



30/6 



8/7 



16/7 



!4/7 



M. 



9/8 



17/B 



>5/e 



2/9 



10/9 



Benzo(k)Fluoranthene and Benzo(a)Pvrene on Hl-Vol Filter s 
Station: WELLAKD 



Number: 2702? 



Hi-Vol Filter 



Number 



61 



62 



63 



4L 



66 



68 



67 



69 



JS. 



Jk. 



72 



73 



74 



75 



76 



Dust 
mg. 



77 



Ut.p.h. 



272.2 



943.^ 



980. £ 



Air 
m3 



2085 



ZL42 



2040 



669. g 1995 



422^ 



U&2 



346. S 



Dust/Air 
/Ug./m? 



130.6 



440.6 



480.8 



335.7 



Sampling Conditions 



Sampling 
Day 



Sat. 



Sun. 



Tue, 



Prevail. 

Wma 

Direction 



Wed. 



1995 



2219 



2175 



216.0 



289.4 



9H.C 



2219 



174.1 2289 



289.1 2264 



237.1 



892.; 



159,5 



410.6 



76.3 



2085 



2085 



281.; 2085 



520.6 



44ZJ 



2040 



2020 



127.7 



Thu. 



Fri. 



Sat. 



114.0 



428.1 



134.9 



255.2 



846.4 



1750 



221.7 



Sun. 



Mon, 



Tue. 



Wed. 



Thu. 



483.7 



Fri. 



03.U w 



Sun. 



Mon. 



«rt» 



NW 



W 



Average 
Wind i 
Speed 



SW 



SW 



SW 



SW 



SW 



SW 



Sev. 



NE 



Sev. 



3W 



NE 



SW 



SW 



SW 



12.3 



10.8 



9.6 



11.8 



6.8 



7.5 



7.8 



lgjt 



5.6 



6.7 



6.8 



13.7 



5.5 



5.5 



7,2 



J2*L 



COH 
Value 3 



n.a. 



n.a. 



n.a. 



B^F per 
1 gram 

Dust 
/up- 



n.a. 



n.a. 



n.a. 



n.a. 



3.7 



-2a 



0.2 



0.3 



3.2 



0.5 



0.9 



Jok 



2.3 



582. 



24.0 



12.6 



18.1 



42.0 



31.8 



13.5 



7.30 



19.6 



4.52 



17,7 



27.2 



20.6 



47.3 



17.2 



19.3 



BaP per 

1 gran 
Dust 



169, 



8;16 



Color of Extract \\ \T per 

1000 m 3 



, 3)] XT 

Visual Optical D. 



1+ 



6.27 



13.0 



27.6 



10.9' 



6.48 



1+ 



1+ 
1+ 



1+ 



1+ 



4.81 



7.08 



0.85 



5.74 



12.8 



8.15 



7.65 



9.67 



1+ 



3.69 



1+ 



of.fl M.ont of V,'i?.q 



3) 



339. 



85.8 



41.4 



102. 



72. 



43.2 



Air 



76.0 



10.6 



6.05 



6.09 



BaP per 

1000 nr 

Air 

UP. 



9.08 



12.6 



27.6 



10.8 



14.4 



10.8 



9,19 



2.15 



3.00 



1.50 



1.85 



76.2 



2.01 



16.2 



44.4 



17.4 



54.0 



11.7 



2.78 



12.1 



3.82 



9.33 



22.1 



3.60 



3.01 



4.35 



5.95 



3.16 



1.03 



g 
n 

OB 

I 

c 



1.97 



0,54 



0.11 



0.66 



5.50 



1.10 



1.95 



2.14 ol 



1.79 



Increasing from 4 to 1 4) O.n. per 1000 n 3 air in 1.0 ml cyclohexane extract. 



AIR QUALITY LABORATORY 



Date 
1973 

18/9 



26/9 



7AO 



13AO 



19AO 



26AO 



27AO 



1/11 



4/11 



5/U 



8/H 



9/11 



10/11 



12/11 



i4/n 



15/11 



Benzo(k)Fluoranthene and Ben2o(a)Pyrene on Hi-Vol Filters 



Station: WELLAND 



Number: 2?027 



Hi-Vol Filter 



Number 



78 



79 



80 



81 



82 



84 



85 



87 



89 



90 



92 



_2k 



95 



96 



98 



99 



1 -\f.P.H. 



Dust 

me. 



159.C 



451. 



208.'! 



600.1 



Air 
m3 



2064 



1950 



1975 



1840 



Dust/Air 



77.0 



231.5 



105.7 



326.1 



245.01995 



647. 



125.6 



2081 



122.8 



325.1 



183.6 



353. 



6^6.9 



209.6 



2379 



2232 



2227 



3H.? 



52.9 



145.8 



82.4 



2135 



2033 



2115 



154.$ 1966 



607.3 



1873 



165.5 



323.1 



99.1 



78.8 



- 



29U 
076.3* 



1488 



076.J1966 



324.2 



536.8 



38.8 



Sampling Conditions 



Sampling 

Day 



Tue. 



Wed. 



Sun. 



Sat. 



Fri. 



Fri. 



Sat. 



Thu. 



Sun. 



Mon. 



Thu. 



Fri. 



Sat. 



Mon. 



Wed. 



Thu. 



2: 



Prevail. 

Wind 

Direction 



NW 



NE 



SW 



Average 
Wind S 
Speed x 



8.2 



8.0 



JLk. 



sw 



W 



Sev. 



H 



NW 



15.9 



8.3 



8.1 



7.9 



17.9 



W 



w 



w 



13.5 



13.0 



15.8 



12.6 



NW 



SW 



sw 



NE 



10.4 



16.4 



13.0 



10.8 



COH 
Value' 



?-) 



0.3 



B^F per 

1 gram 
Dust 



229.0 



0.3 



J2^_ 



1.1 



±*k. 



1.2 



0,2 



11.4 



31.2 



35.4 



0.7 



0.2 



0.2 



1.6 



1123. 



59.4 



i2tL 



22.9 



1133. 



0.2 



0.2 



2.1 



2.0 



0.2 



246. 



126. 



Jikh 



147. 



45.3 



18.8 



35.2 



BaP per 

1 gram 

Dust 



50.1 



3.74 



17.4 



Color of Extract 

4T 

Optical D. 



37 

Visual 
a.u. 



7.89 



446. 



12.3 



12.9 



8.37 



56.6 



29.9 



1+ 



1+ 



1+ 



1+ 



Ali± 



3M ... 



24.8 



6.60 



1+ 



1+ 



1+ 



8.41 



9.18 



45.0 



27.0 



33.6 



63.0 



Bj^F per 

1000 m 3 

Air 
up. 



17.7 



2.65 



3.30 



327. 



49.8 



15.6 



21. 



210. 



138. 



168. 



11.6 



138. 



18.5 



2.83 



3-34 



221^. 



93.4 



40.9 



J£J_ 



55.2 



88.2 



47.4 



15.0 



44 ,1. 



11.6 



BaP pei 

1000 m^ 

Air 

UP. 



3.86 



0.87 



J^84, 



2.57 



54.7 



3.82 



0.68 



g 

tr 
W 

Ul 

CD 

M 



1.22 



4.67 



4.95 



14.8 



J, 21. 



1.95 



14.7 



2.14 



10.1 



1.37 



4.51 £ 



0.36 



f'oofi'i riant of Haze 



3'Increaain/> from 4 to 1 4) O.D. per 1000 m3 ci r in .1.0 ml 



cyclohexana extract. 



Date 
1973 



16/11 



18/11 



19/11 
20/11 



ZL/11 



22/11 



23A1 



24/11 



2&L 



28/11 



30/11 



1A2 



3A2 



5A2 



AIR QUALITY LABORATORY 

Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hl-Vol Filters 
Station: WELLAND Number; 27027 



Hi-Vol Filter 



Number 



100 



127 



Dust 
nig. 



296.4 1966 



128 



129 



130 



217.3 2101 



Air 
m3 



077.3 2101 



Dust/Air 
,ug./m3 



124. C 



250. 



103 1179.5 



104 



105 



106 



JLZL 



222J 



616.1 



1966 



2060 



1338 



36.8 



150.8 



103.3 



63.1 



Sampling Conditions 



Sampling 
Day 



Fri. 



Sun. 



121.6 



1693 



389X2060 



281*C 



108 



109 



110 1296.2 



112 



8A2 



211. 



44J^ 



119. C 



1469 



1750 



881.5 



^9. . _ 



419.8 



Mon. 



Tue. 



Wed. 



Thu. 



188.8 



1599 
2060 



797. * 



178. c 



11A2 



755 



1489 



1705 



160.6 



278.1 



57.8 



Fri. 



Sat. 



Tue. 



1716.8 



535.7 



116 J 103. 1|1632 



104.9 



63.2 



Wed. 



Fri, 



Sat. 



Mon. 



Wed. 



Sat. 



Tue. 



Prevail. 
Wind 
Direction 



^t.P.W. 



2) 



NW 



NE 



SW 



sw 



Sev. 



W 



w 



N 



SW 



w 



E 



w 



Average I COH . 

l' lnd ,,l) Value 2 * 
Speed ' 



12.2 



5.8 



A^L 



8.5 



11.3 



0.2 



1.2 



B k F per 
1 gram 

Dust 
/up. 



686. 



0.7 



0.4 



0.5 



10.4 



6.9 



10.4 



3.5 



10.7 



2.9 



2.5 



28.7 



29.4 



42.8 



42.2 



24.8 



1.8 



1.7 



1.3 



17.3 



9.0 



17.1 



11.0 



5.9. 



1.2 



29.4 



25.6 



5.61 



0.2 



5.4 



1.5 



0.4 



9.8 



0.5 



696. 



169. 



11.4 



12.4 



27.1 



6 7-9 . 



370. 



BaP per 
1 gram 

Dust 
--vis,, . 



194. 



14.5 



5.98 



25.5 



15.1 






3.17 



3.63 



2.75 



0.45 



11.9 



Color of Extract 

4T 

'Optical D. 



31 

Visual 
a.u. 



2 



32. 4 



8.30 



7.57 



0.12 



1+ 



28.4 



26,3 



76.2 



40.2 



Bj^F per 

1000 m 3 

Air 



25.2 



40.2 



4.32 



31.8 



24.6 



37.2 



50.4 



36.6 



42.6 



195. 



70.2 



16.2 



3.03 



2.70 



5.13 



21.9 



BaP pei 

1000 a? 

Air 

Uf» 



7.13 



2.18 

0.62 
1.61 



1.84 



16.1 



10.8 



1.06 



112. 



47.0 



53.4 



52.8 



48.6 



42,6 



0.66 



21.3 



2.79 



1.99 



% 

ui 

CO 

I 

*1 



1.15 



0.09 



1.91 



9.02 



0.48 



14.5 



jL-12. 



23. 4 



13.0 



0.06 



2.98 






1.66 



Toiffj d.ont of ]faze 3)i ncreas j nf , f rom / + to 1 4) O.n. p er lOOO rrP air in 1.0 ml cyclohexane ertract, 



AIR QUALITY LABORATORY 



Benzo(k)Fluoranthene and Bcnzo(a)Pyrene on Hl-Vol Filte rs 
Station: WETLAND Number: 2 7027 



Mt.P.H. 



2} 



rooffjriont of Haze 



''Increasing .from k to 1 4) O.n. per 1000 m^ air in 1.0 ml cvcl 



Hi-Vol Filter 


Sampling Conditions 


B k F per 

1 gram 

Dust 

/UP. 


BaP per 

1 gram 

Dust 

'Up;. 


Color of Extract 


B k F per 
1000 m 3 

Air 


BaP pei 


Date 
1973 


Number 


Dust 


Air 
m3 


Dust/Air 
/Ug./m^ 


Sampling 

Day 


Prevail. 
wind 

Direction 


Average 
Wind -1 \ 
Speed J 


COH 
Value - 


3 

Visual 
a . u . 


)\ 4) 

Optical D. 


1000 hk 
Air 


12A2 


115 


160. ( 


: 2081 


76.9 


Wed. 


S 


6.6 


0.8 


83.9 


15.1 


2 


38,4 


6.45 


1.16 


13A2 


117 


125. ( 


1622 


77.1 


Thu. 


E 


6.8 


0.6 


32.2 


39.0- 


1 


36.0 


2.48 


3.00 


17A2 


118 


51.4 


1705 


30.1 


Hon. 


N 


15.9 


0.2 


40.9 


28.2 


4 


13.2 


1.23 


85 


18A2 


119 


173. i 


1999 


86.8 


Tue. 


NW 


9.6 


0.3 


1384. 


278. 


1+ 


225. 


— ** , - / 

120 


71, 1 


19A2 


120 


119.; 


1620 


73.6 


Wed. 


E 


8.8 


0.3 


65.7 


27.0 


2 


32.4 


4.84 


1.99 


20A2 


121 


125. e 


2101 


59.9 


Thu. 


E 


8.6 


0.4 


58.5 


9.71 


2 


33.6 ' 


3.50 


0.58 


2lA2 


122 


96.7 


1665 


58.1 


Fri. 


NW 


17.7 


0.3 


872. 


1 — . ' 
200. 


1+ 


97.2 


50.7 


11.6 


25A2 


123 


2L9.1 


ZL83 


100.6 


Tue. 


S 


10.7 


11 < 
0.2 


36.2 


3.79 


3 


27.6 


3.64 


0.38 


28A2 


12k 


339.1 


2101 


161. 4 


Fri. 


W 


14.3 


0.7 


64.7 


21.7 


1 


45.6 ■ 


— 

10.4 


^ 


29A2 


125 


518. £ 


2007 


258.5 


Sat. 


SW 


12.4 


1.8 


109. 


12.5 


1+ 


74.4 


28.1 


3.22 




































































































" 








■ 






















. . 






* 






















1 









1 















►9 

> 
ca 
f 

w 

03 

CI 



00 



ohexane extract. 



AIR QUALITY LABORATORT 
Benzo(k)F luoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station: WINDSOR Number: 1200ft 



Hi-Vol Filter 



Date 
i 1971 



Number 



Dust 
mg. 



6/7 



94 



15/7 



97 



395.4 



27/7 



101 



11/8 



106 



Air 
n>3 



200.3 



357. 6 



645. C 



29/8 



112 



.. 13 / 9 .. 



JXL 



oAa 



J^i 



16 /I Q 



-128_ 



31A0 



221 



25/11, 
3A2 



18A2 



138 
144 



149 



1 ^.P.H. 



2105 



Dust/Air 
/Ug./m 3 



2032 



2196 



2301 



268.1 



2U5.1 245£ 



3 68, 1 



346^ 



222, 



95-2 



194.6 



162.8 



280.? 



-25J4. 



2550 



2122 



105.0 



IQQ.o. 



3,44.4. 



157.7 



696.Z 2224 



714^ 



J522 



2175 



3L2 



2530 



115.2 



313.1 



328.4 



93-0 



2) 



Sampling Conditions 



Sampling 
Day 



Tue. 



Thu. 



Tue. 



Wed. 



Sun. 



Mon t 



Frl, 



Sat. 



Sun. 



Hon, 



Fri, 



Sat. 



"MS 1 - 

Direction 



SW 



Average 

Wind -1 
Speed- 1 



COH , 

VaW' 



5.6 



8.8 



NW 



w 



N 



SE 



N 



SW 



stir 



SW 



NW 



7.7 



11.9 



2*o_ 



Q.5 



1 gram 

Dust 



1.0 



0.5 



0.4 



12.8 



A* 



A5_ 



-O^i. 



8.2 



11.8 



10.8 



4.5 



.0*1 



1.0 



0.5 



0.9 



1.5 



-2 ..58, 



21.6 



BaP per 

1 gram 

Dust 



0.78 



16,4 . 



Color of Extract 

~—J\ 47 

Visual Optical D. 
« * u.* 



8.46 



23.1 



Ju28 



■ 3.3?. 



3.22 



4.00 



12.9 



10.3 



0.4 



13.6 



32.6 



i 



6.85 



Coefficient of Haze 



3) 



2.13 



10.0 



2,49 



-2.53 _ 



1.99 



1.39 



11.6 



1+ 



10.5 



33.3 



6.86 






1+ 



11.7 



n.a. 



31.1 



96 



15.5 



n.a. 



16.7 



18.0 



30.2 



52.3 



n.a. 



B^ per 

1000 m 3 

Air 



P., 25. 



.4,21. 



1.38 



6.47 



BaP per 

1000 m3 

Air 



Q.QZ 



J.,.3.8 



0.35 



2.81 



0.45 



0.34 



0.47 



0.63 



1.49 



0.26 



O.25 



.P-29 



0.22 



4.26 



10.7 



n.a. 



— . 



O.64 



1.34 



3.28 



10.9 



0.64 



Increasing from 4 to 1 4) O.D. per 1000 m3 air in 1.0 ml cyclohexane extract. 



t- 1 

m 

: 






AIR QUALITY LABORATORY 
Benzo(k)Fluoranthe ne and Benzo(a)Pyrene on Hi-Vol Filters 
Station: WTN PSQP- Number: ] ppnp 



Date 
1972 



ML 



20A 



^kll. 



±2/1. 



19/2 



J/2 



-22/1 



_?A 



24/4 



. 9/? 



JZ/5. 



n/&- 



26/6 



Hi-Vol Filter 



Number 



11/7 



JL2X 



Dust 



242.6 



157 



162 



165 



Air 
5 



2097 



169.9 



289. C 



_167_ 



173 



178 



183 



311.3 



205*, 



Dust/Air 
/ug./m 3 



115.7 . 



1946 



22i2 



2048 



1221 



87.3 



124.9 



Sampling Conditions 



Sampling Prevail. 

Day n - rfl i? ( ? 

J' Direction 



Sun. 



151.? 



154.8 



280.' 



158J 



-1S8. 



270.1 



202^ 



1221 



2260 



2260 



.14 g,5 . 



70.0 



11 9,5 . 



Thu. 



Fri. 



Sun. 



Sat. 



Wed. 



Thu. 



Sun L 



23L 



23X 



22± 



2l2*i 



25Ai 



207 



212 



217 



-27AJ 



2048 147 ,8 



.2260 138. 5 



2260 



mk 



2 99,3 , 



479.; 



mk 



367. f 2133 



113.4 



168.4 



. Mon t 



Wed. 



Tue, 



153.8 



1917 



176.6 



250.0 



Sat, 



Sun, 



Mon. 



Tue. 



1 \i.P.H. 



SW. W 



Average 
Wind t \ 
Speed x > 



W 



W 



NW 



JUL 



NW 



NW 



SW, 



w 



N 



NE 



10.9 



C0H . 

Value*' 



A^L 



*>-7 



■III 



21.6 



-0*2. 



0.8 



0.4 



JUL 



18.9 



15.8 



J2*2. 



.°a 



_6^8_ 



12.0 



10.4 



Ak 



-0*2. 



.2x2 



17.1 



ii. 



7.4 



0.4 



0.2 



0.3 



0.3 



2.8 



7.6 



0,4 



1.0 



B^F per 

1 gram 
Dust 



49.4 



5.89 



-2*01 



1 5,7 



.,5.18, 



3.81 



-5*20 



-2.62 



0*28. 



-L29_ 



647 



. 2.77 



-8*01 



3.27 



12.2 



BaP per 

1 gram 

Dust 



71.2 



. 4.26 . 



1.02 



Color of Extract 



33j 4T 

Visual Optical D. 



7.5,5 



-3^, 



1.68 



2.64, 2 



2.,Q6_ 



-2,53, 



2+ 



0.09 



J22_ 



2.20 



Ju22 



2_ 



2.28 



9.92 



1+ 



n.a. 



38.5 



Bj^F per 

1000 nt 3 

Air 



15.8 



51.0 



36.2 



34.7 



0.51 



0.26 



2-1Q 



Q..B.Q- 



22.9 



.0,54- 



22.9 



28.4 



38.0 



H.F. 



gi?7 



P. 31. 



. 56 



10-8 



■ J 73.4 



19.1 



33.3 



27.3 



84 



_0*4Z 



J-.24. 



0.56 



-5*21 8.23 



BaP per 

1000 m3 

Air 



-0.37. 



0.13 



1.15 



Q.58 



0,24. 



■ P . 19 



0.25. 



Q.2Z. 



Q*,68. 



14*£ 



■ P.37 . 



3.05 



Q.67 



0.39 



2.48 



2) 



Coefficient of Faze increasing from u to x ^ 0#D< per 1000 m3 air in LOml cyclohexane ex+T . ?ct< 






I 



o 



AIR QUALITY LABORATORY 



Date 
1972 



29/7 



J/§. 



22/8 



9/9 
24/2. 



9Ao 



24A0 



e/u. 



8A2 



22A2 



Benzo(k)Fluoranthene and Benzo(a)Pyrane on Hi-Vol Filt ers 
Station: WINDSOR Number: 12008 



Hi-Vol Filter 



Number 



222 199. 3 



Dust 

"IE. 



225 [1.69.0 



Air 
m3 



1875 



1852 



Dust/Air 
/Ug./irK 



Sampling Conditions 



106.3 



91.3 



230 



197.8 



236 



241 282.5 



L75.2 



2A6 



ZL2.2 



251 347.7 



256 202.3 



261 322.9 



2048 



96.6 



Sampling 
Day 



1938 



1221 



2024 



90.4 



143.0 



104.8 



266 



227.4 



271 



2060 



2166 



2142 



268.7 



2166 



168.8 



93.4 



150.7 



2158 



105.0 



124.5 



■ kp.H. 



2): 



Sat. 



Mon. 



Direction 



Tue. 



Sat. 



Sun. 



Mon. 



Tue. 



Wed. 



Thu. 



Fri. 



Fri. 



mNj rsj.ont of !faz« 



3) 



NE 



Average 
Wind 1 
Speed 



NW 



NE 



4.8 



7.7 



9.6 



COH 
Value**' 



11.4 



NW 



NW 



NW 



6.7 



JLL 



11.1 



16.3 



SW 



SE 



!J 



J^i_ 



4.3 



3.8 



0.03 



0.3 



A3 



0.1 



o*k. 



0.3 



0.2 



B^F per 

1 gram 
Dust 



1.70 



2.18 



1.29 



2.97 



8.00 



21.5 



iM 



0.2 



0.4 



n.a. 



4.58 



29.6 



1.8 



12.7 



1.90 



3aP per 
1 gran 

Dust 



1.81 



1.99 



Color of Extract 

3l ZTT 

Visual Optical D. 
a.u. 



0.57 



2. a 



2.14 



9.5 



13.8 



10.8 



Bj^F per 

1000 m 3 

Air 



0.18 



19.5 



7.96 



3.63 



21.7 



2+ 



14.4 



31.8 



1+ 



55.8 



57.6 



0.20 



0.12 



0.27 



1.14 



26.4 



7.87 



2.11 



1+ 



88.2 



1+ 



59.4 



64.8 



2.26 



2.26 



0.43 



4.47 



1.33 



0.24 



: 



Increasing from 4 to 1 A) n.n, per .1000 m 3 air in 3.0 ra.1 cyclohexa 



0.31 g 
2.05 w 



BaPper 
1000 ^ 

Air 

ucr. 



0.19 



0.18 



0.05 



0.22 



1.34 



n 



0.34 



3.27 
0.83 



0.26 



no extract. 



Date 
1973 



7A 



22/1 



ML 



21/2 



8/3 



23/3 



J^L 



22/4 



7/1 



19/5 



JZ1 



18/6 



3/7 



18/7 



AIR QUALITY LABORATORY 

3enzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station: WINDSOR Number: 12008 



Hi-Vol Filter 



Number 



JDust 
rng. 



276 



193.9 



281 



286 



244.8 



269.8 



291 



155.4 



295 



603.9 



300 380.2 



305 320.0 



Air 
a? 



1877 



1730 



1595 



Dust/Air 
/Ug./m^ 



103.3 



Sampling Conditions 



Sampling 
Day 



Sun. 



141.5 



1926 



2170 



2113 



310 



170.6 



315 



319 



168.1 



269.4 



324 



jm. 



320.9 



335 



340 132.8 



338.5 



2391 



169.2 



80.7 



278.3 



Mon. 



179.9 



1975 



133.8 



86.4 



Tue. 



Wed. 



Thu. 



Fri. 



Sat. 



2440 



2415 



2011 



257.8 



i23A. 



68.9 



111.6 



168.3 



Sun. 



185.1 



1860 



1799 



138.6 



Mon. 



Sat. 



Sun. 



Mbn. 



73.8 



Tue. 



Wed. 



Prevail. 
wind 

Direction 



SE 



NE 



NW 



N 



NE 



W 



SE 



s^: 



SE 



w 



Average 
Wind \ \ 
Speed ; 



COM 
Value^ ' 



7.3 



15.6 



8.7 



18.3 



10.2 



3.0 



15.1 



14.6 



12.5 



8.6 



9.5 



4.0 



8.4 



3.8 



I 



0.3 



0.5 



0.7 



B k F per 

1 gram 
Dust 



7.69 



291. 



0.4 



0.6 



0.5 



0.3 



9.68 



BaP per 
1 gram 

Dust 



6.98 



251. ■ 



20.5 



18.8 



8.05 



6.86 



4.36 



0.3 



0.2 



4.05 



14.2 



0.3 



0.4 



_o^5_ 



0.5 



n.a, 



39.1 



6.78 



1.92 



Color of Extract 

XT 



3) 

Visual 
a.u. 



Optical D. 



1+ 



1+ 



1+ 



4.33 



13.3 



29.3 



4.17 



48.5 



1.38 



1+ 



17.3 



14.3 



7.94 



: 



16.2 



8.45 



10.6 



5.24 



1+ 



31.8 



288. 



34.2 



37.8 



75.0 



Bj^F per 

1000 v? 

Air 



0.79 



BaP per 
1000 m^ 

Air 

urr. 



47.4 



24.6 



41.2 



1.64 



1.65 



5.23 



0.78 



0.72 



35.4 



1.36 



0.55 



1.89 



0.54 



0.35 



27.6 



33.6 . 



19.8 



0.58 






1.23 



2.69 



48.6 



34.8 



22.2 



15.6 



0.47 



8.16 



1.15 



2.02 



0.15 



3.21 



1.99 



0.59 



2.72 



1.56 



1.47 



0.39 



to 



1 ^.P.H. 



2 )(.Y)if.f-iriont of Uaae ^> i ncrea Q j nr; from ^ to ^ / t ) .t\ per 1000 m 3 air in 1.0 ml cyclohexane extract. 









AIR QUALITY 
Benzo(k)Fluoranthene and Ben: 


LABORATORY 

so(a)Pyrene on Hi-Vol Filters 
Number: 29008 












Station: HAMILTON 






. 


Hi-Vol Filter 


Sampling Conditions 


Bj^F per 
1 gram 

Dust 
yue. 


BaP per 
1 gram 

Dust 


Color of Extract 


Bj^ per 
1000 ra 3 

Air 


BaP per 

1000 m3 

Air 






1 Date 
1 1971 


Number 


Dust 
ng. 


Air 
m3 


Dust/Air 


Sampling 
Day 


Pr w^' 

Direction 


Average 

Wind n i 
Speed x ' 


COH 
Value^ 


3) 4) 
Visual Optical D. 






: 3/7 


72 


237.: 


i 2046 


115.8 


Sat. 


NE 


6.0 


0.1 


1.55 


• 0.37 


4 


n.a. 


18 


rw. 






19/7 


74 


2S6.iE 


1 2093 


122.7 


Hon. 


Ml 


6.0 


0.2 


1.62 


1.25 


3 


n.a. 


20 


n u 






27/7 


76 


204. j 


2183 


93.6 


Tue, 


W 


6.0 


0.5 


24.8 


10.5 


1 


20.9 


2 ?? 


n oq 






12/8 


78 


376.; 


2183 


172.4 


Thu. 


sw 


8.7 


0.7 


15.1 


5.93 


1 


41.0 


9 An 


u i2£- 






28/8 


80 


158.1 


2183 


72.4 


Sat. 


NW 


6.8 


0.2 


2.63 


1.12 


4 


7.4 


<c r ou 

n 10 


X.U^i 






IV? 


. 82 


124. S 


2183 


. 57-2 . 


Hon. 


NE 


9.2 


0.1 


2,01 


1.27 


4 


8.8 


y.xy 


U.Uo 


t ' 

r 




29/9 


87 


262*5 


2158 


-,170. 5 


Wed. 


SW 


8.6 


M 

0.8 


31.5 


23.6 


— — 

1 


61.8 


U, La. 
5 ?ft 


0.07 

j. no 




1 
> 


15/10 


91 


^68 ,J 


2113 


221.6 


Fri. 


sw 


6.0 


1.3 


19.8 


9.18 1 


2 


H.F. 


1. ^Q 


i^Ud 




31A0 


95 


362.C 


2224 


162.8 


Sun. 


sw 


9.0 


0.5 


31.0 


25.1 


1 


59.9 


itt-i7. 

<: nc 


~ 2 iP3_ 






16/11 


99 


125.2 


2248 


»i6.„ 


Tue. 


NW 


4.1 


0.5 


3.97 


4.35 


3 


12.3 


n or> 


4.08 






28/11 


102 


469. C 


2224 


210.9 


Sun. 


W 


5.1 


0.1 


24.5 


32.7 


1 


67.8 


5 ir 


O.24 
(-. on 






18A2 


104 


261, S 


2048 


127. 9 


Sat. 


NW 


10.8 


0.3 


5.16 


6.41 


3 


n.a. I 


_. ?• -LB 


0. yu 















. 1 














J 




<J, DO 


0.8*; 






























'-j 




■ 




■ 

































M 
Ul 








| 


1 












| 














1 kp.H 


■ 


2) 


seffii 


:ient of Ha 


ze 


3' Increasir 


lg from 4 


to i 


4) O.D. per 1000 m3 E 


ir in 1.0 ml cycloh 


?xane extract. 















AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station: HAIHLT0N Number: 29008 














Hi-Vol Filter 


Sampling Conditions 


B k F per 

1 gram 

Dust 

/U2. 


BaP per 

1 gram 

Dust 

yue. 


Color 


Df Extract 


Bj^F per 

1000 m 3 

Air 

/UK. 


BaP per 
1000 m 3 

Air 
yug. 




Date 
1975 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
/Ug./m 3 


Sampling 
Day- 


Direction 


Average 
Wind i \ 
Speed x ; 


COH 
Valued 


3: 

Visual 
a.u. 


1 ti 

Optical D. 




12A 


107 


468. C 


2028 


230.8 


Wed, 


SW 


9.1 


0.9 


19.9 


10.6 


1 


86.4 


4^8 


?./,/, 




19A 


108 


236.i 


2095 


112.8 


Vied. 


W 


18. A 


0.6 


fi.rv; 


QJ.3 


? 


26.3 


0.91 


0.01 




12/2 


111 


654.7 


2175 


301.0 


Sat. 


S, SW 


7.4 


1.6 


18.2 


10.5 


2 


85.8 


5.49 


3.17 




13/2 


2 % 2 ? 


385.9 


2142 


180.2 


Sun. 


NE 


14.0 


1.2 


48.1 


31.4 


1 


n.a. 


ft.A£ 


5.66 ' 




20/2 


112 


190.5 


2258 


84,4 


Sun, 


NW 


19. A 


0.2 


2.18 


1.75 


2 


17.5 


0.18 


0.15 


6 

t- 


7/3 


11A 


469. < 


2117 


221.6 


Tw. 


SW 


22 


n.a. 


30.7 


16. ^ 


1 + 


80.4 


6 ftl 


1 Ao 


R 
«. 


23/3 


116 


196.7 


20ii0 


96.4 


xnu. 


NW 


15.3 


0.1 


Q.*i 


A.Q6 


2 


23.8 


0-90 


Aft 


G 

CD 


' 8/4 


118 


157,3 


2109 


74 t 6 


Sat. 


N 


14.0 





3.36 


2.21 


L 


11.6 


0.25 


0.17 




> 16A 


119 


207.9 


2203 


94.4 


Sun. 


NE 


16.0 


0.3 


2.40 


1.19 


3 


18.0 


0.23 


0.11 




1/5 


29025 


232.9 


2350 


99.1 


Mon f 


NE 


6.5 


1.5 


96.8 


94. 6 


1++ 


n.a. 


9. "59 


9.38 




2/5 


121 . 


305.1 


1938 


157,5 


Tue, 


SW 


11.9 


0. 9 


7.81 


, 6..AR 


2 


n.a. 


1 77 


1 02 




UI/5 


122 


248. < 


1958 


127.1 


Wed. 


NW 


11.3 


0.6 


5.13 


4-54 


3 


20.2 


0.65 


O.Sfl 




25/5 


133 


167.; 


1696 


98.6 


Thu. 


NE 


16.1 


n.a. 


5.82 


13.2 


4 


n.a. 


0.57 


1.31 




9/6 


139 


179.1 


2015 


88.9 


Fri. 


N 


10.8 


0.4 


0.60 


0.22 


4 


9.5 


0.05 


0.02 




21/7 


145 


420,? 


1952 


215,3 


Fri. 


NW 


9.7 


' 0.8 


11. A 


7.7.7 


1 + 


36.6 


9.).K 


1 67 


* 


































1 ^.P.} 


t. 


2)< 


toeffi 


cient of H* 


ize 


3 ^Increasi 


ng from 4 


tol 


4) O.D. pe 


r 1000 m3 air in 10 ml cyclohexane extract. 

- 





AIR QUALITY LABORATORY 

Benzo(k)FIuoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station: HAMILTON N umber: 29008 



Hi-Vol Filter 


Sampling Conditions 


B^F per 
1 gram 

Dust 
/up.. 


BaP per 
1 gram 

Dust 

/UR. 


! Color of Extract 


V P er 

1CO0 nr* 
Air 

■up.. 


BaP pei 

1000 up 
Air 

UP. 


Date 
197J 


Number 


Dust 
mg. 


Air 


Dust/Air j 
•ug./m 3 


Sampling 
Day 


Prevail. 
'Wind 

Direction 


Average 
Wind t ^ 
Speed 1 ; 


COH 

Valued 


i • 3 > 
Visual 

a.u. 


Optical D. 


29/7 


146 


277.7 


1930 


143.9 


Sat. 


N 


3.0 


0.3 


3.51 


2.20 


3 


15.8 


0.50 


0.32 


14/8 


150 


366.3 


1975 

i 


185.5 


Mon. 


NE,SW 


12.5 


n.a. 


17.9 


8.88 


1+ 


60.6 


3.32 


1.65 


22/8 


151 


542. E 


1905 


284.9 


Tue. 


SW 


10.1 


0.1 


13.7 


7.35 


1+ 


58.8 


3.89 


2.09 


7/9 


153 


687.2 


1795 


382.8 


Thu. 


sw 


11.3 


0.1 


19.6 


9.04 


1+ 


46.8 


7.51 


3.46 


23/9 


155 


199. £ 


1952 


102. 4 


Sat. 


NE . . 


4.3 


0.2 


3.30 


1.79 


3 


19.8 


0.34 


0.18 


9Ao 


157 


87.5 


2350 


37.2 


Mon. 


W 


10.0 


0.2 


3,94 


2.52 • 


4 


11.4 


0.15 


0.09 


25AO 


159 


297. C 


2330 


127.5 


Wed. 


SW 


5.3 


0.9 


37.0 


21.7 


1+ 


69.6 


4.72 


2.77 


10/11 


161 


95.1 


1962 


48.5 


Fri. 


NE 


11.7 


0.1 


3.32 


2.86 


4 


9.0 


0.16 


0.14 


26/11 


163 


149.: 


1938 


76.9 


Sun. 


SW 


12.3 


0.3 


25.9 ' 


20.1 


1+ 


36.6 


2.00 


1.55 * 


12A2 


165 


180. 1 


2073 


87.2 


Tue. 


E 


6.0 


0.6 


9.61 


7.35 


4 


17.4 


0.84 


0.64 


28 A2 


167 


181.3 


2126 


85.2 


Thu. 


NW 


10.3 


0.3 


2.81 


1.65 


4 


13.2 


0.24 


O.H 








.. . 
















































































































" 






















il 









w 

o 

1 

n 



U1 



n 



l.P.H. 



2) 



PooffM rlont of 1 f aze 



3) Increasing from h to 1 h) 0.D, per 1000 m^ air in 1.0 tril cyclohexana extract 



AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene and Bcnzo(a)Pyrene on Hi-Vol Filters 













station: HAMILTON 


Numb 


er: 29008 


, ■ 










Hi-Vol Filter 


Sampling Conditions 


B k F per 
1 gram 

Dust 
Altt. 


BaP per 

1 gram 

Dust 

/UP. 


Color of Extract 


B^F per 
1000 m 3 

Air 

-up. 


BaP pei 

1000 m^ 

Air 

UfT. 


Date 
197J 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
/ug./m 3 


Sampling 
Day- 


Pr ^d°~ 

Direction 


Average 

VJind 1 \ 
Speed XJ 


Value 4 ' 


3) 

Visual 
a.u. 


1 ^ 

Optical D. 


13A 


169 


710.8 


1828 


388.8 


Sat. 


SW 


10.5 


0.5 


28.9 


18.0 


1+ 


94.8 1 


11.2 


7.00 


zi/l 


170 


167.5 


1909 


87.7 


Sun. 


NE 


2.7 


0.1 


4.56 


0.70 


4 


11.4 


0.40 


0.06 


6/2 


178 


185.1 


1722 


107.5 


Tue. 


NE 


10.8 


n.a. 


1.98 


1.96 


4 


15.0 


0.21 


0.21 


22/2 


180 


297.8 


1722 


172.9 


Thu. 


W 


8.9 


0.6 


4.92 


1.53 


3 


n.a. 


0.85 


0.26 


2/3 


181 


356.2 


1693 


210.4 


Fri. 


NE 


5.3 


0.9 


10.2 


11.3 


3 


24.6 


2.14 


2.36 


18/3 


183 


93.3 


1722 


54.2 


Sun. 


NW 


19.7 


0.1 


3.07 


1.58 


4 


7.2 ' 


0,17 


0.09 


3/4 


185 


86.7 


1828 


47.4 


Tue. 


NE 


4.0 


0.2 


3.42 


1.84 


4 


9.0 


0.16 


0.09 


19/4 


187 


176.5 


1962 


90.0 


Thu. 


E 


5.9 


0.2 


1.71 


1.00 


4 


7.8 


0.15 


0.09 


5/5 


189 


123,1 


1938 


63.5 


Sat. 


NW 


15.4 


0.2 


3.89 


4.06 


4 


11.4 


0.25 


0.26 


ZL/5 


191 


176 .4 


1991 


88.6 


Mon. 


NW 


6.9 


0.4 


3.24 


1.91 


3 


16.2 


0.29 


0.17 


6/6 


193 


370.1 


1885 


196.3 


Wed. 


SW 


7.4 


1.7 


137. 


119. 


1+ 


67.2 


27.0 


23.4 


22/6 


195 


379.2 


1804 


210.2 


Fri. 


W 


6.3 


1.05 


39.3 


18.2 


2 


30.0 


8.27 . 


3.82 


8/7 


197 


502.8 


1452 


346.3 


Sun. 


SW 


9.5 


0.6 


132. 


65.7 


1++ 


159. 


45.7 


22.7 


24/7 


171 


187.9 


1803 


104.2 


Tue. 


NE 


7.8 


0.2 


3.63 


0.72 


4 


12.0 


0.38 


0.08 






















































' 









tr 1 
tt 

o 

1 
a 



01 



n 



I.P.H. 



2.Vo 



offjdont of l!aze 



^Increaninp; from 4 to 1 O 0.t\ per 1000 jtP air in 1.0 tS, cyclohexane extract. 



AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station: satit.t ST. hartr Number: 71021 



Hi-Vol Filter 


Sampling Conditions 


BjjF per 

1 gram 

Dust 


BaP per 
1 gram 

Dust 

, /OR,. 


Color of Extract 


V P e ? 

1000 nr 5 

Air 


BaP pei 




Date 
1971 


Number 


Dust 

mg. 


Air 
m3 


Dust/Air 
/ug./m 3 


Sampling 
Day 


Prevail. 

Wind 

Direction 


Average 
Wind -1 \ 
Speed -1 - J 


Value* J 


3) 
Visual 
a.u. 


Optical D, 


1000 m-' 
Air 


: 4/7 


068 


126.4 


2505 


50.5 


Sun. 


E 


5.8 


0.2 


1.78 


1.81 


4 


6.0 


0.09 


0.09 


• 12/7 


067 


191. t 


2505 


76./. 


Mon. 


SE 


6.4 


0.3 


1.43 


0.77 


3 


11.4 


0.11 


0.06 


27/7 


086 


117.6 


25?0 


46.6 


Tue. 


SE 


3.7 


0.3 


22.2 


24. 8 


1 


34.2 


1.03 


1.16 


12/8 


162 


169.7 


2530 


67.1 


Thu. 


SW 


10.8 


0.2 


8.68 


5.11 


2 


23.4 


0.58 


0.34 


5/9 


164 


106. e 


2595 


41.2 


Sun. 


S,E 


2.8 


0.2 


4.74 


10.8 


4 


7.2 


0.19 


0.44 


21/9 


166 


140.^ 


2530 


55.5 


Tue. 


SW 


7.1 


0.3 


14.6 


7.86 


2 


22.2 ' 


0.81 


0.44 


2/12 


174 


91.2 


2376 


38.4 


Thu. 


n.a. 


n.a. 


n.a. 


4.27 


7.50 


4 


13.2 


0.16 


0.29 


10/12 


175 


59.: 


2191 


27.0 


Fri. 


n.a. 


n.a. 


n.a. 


12.1 5.31 


3 


18.0 


0.33 


0.14 


18/12 


176 


??•< 


2146 


25.9 


Sat. 

"" " "" 


n.a. 


n.a. 


n.a. 


7.21 


4.72 


4 


11.4 


0.19 


0.12 
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■ 





























































> 
m 
r 



i 
> 






-^l.P.H. 



2) 



Coefficient of T'aze 



^Increasing from 4 to 1 ^ 0,n * P er 100 ° m3 air in 1 *° ml cyclohexane ex+ract. 















AIR QUALITY UB0P.AT0RY 
Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station: SAULT ST. MARIE Number: 71021 














Hi-Vol Filter 


Sampling Conditions 


Bj^F per 

1 gram 

Dust 

/MS.. 


BaP per 

1 gram 

Dust 

AIM.. 


Color of Extract 


Bj^F per 
1000 m 3 

Air 

.'■tie. 


BaP per 
1000 in 3 

Air 

11C. 


Date 
1972 


Number 


Dust 
nig. 


Air 
m3 


Dust/Air 
/Ug./m 3 


Sampling 
Day 


Prevail. 

Wind 
Direction 


Average 
wind t -\ 
Speed x ' 


COH 
Valued 


. 3) 

Visual 

a.u. 


Optical D. 




11/1 


178 


88.; 


2033 


43.4 


Tue. 


SW 


15.8 


0.3 


6.06 


0.31 


4 


9.6 


0.26 


0.02 




6/3 


182 


94. t 


2305 


41.1 


Mon. 


g 


8.0 


0.4 


53.00 


20.90 


1 


39.6 


2.18 


0.86 




14/3 


183 


90.: 


2260 


40.0 


Tue. 


NE 


4.4 


0.1 


5.41 


2.13 


4 


9-0 


0.22 


0.09 




31/3 


185 


208.; 


2260 


92.1 


Fri. 


S 


9.9 


0.5 


2.86 


1.05 


4 


15.6 


0.26 


0,10 




8/4 


188 


370.'? 


2191 


169.2 


Sat. 


w 


8,0 


n.a. 


2.25 


1.34 


2 


36.6 


0.38 


0.33 






24/4 


190 


277.4 


2350 


118.0 


Mon. 


N 


10.0 


n.a. 


6.13 


6.70 


3 


21.6 ' 


0.72 


0.79 


v. 




2/5 


191 


94. * 


2350 1 


40.3 


Tue. 


E 


11.4 


n.a. 


2.19 


1.23 


4 


9.0 


1 

0.09 


0.05 


H 

1 

tc 




3/6 


194 


273. C 


2244 


121.7 


Sat. 


W,NW 


6.3 


n.a. 


2.76 


0,89 


3 


12.0 


0.34 


0.11 


H 




20/6 


196 


155.i 


2350 


66.0 


Tue. 


E 


9.2 


n.a. 


2.05 


0.99 


'-■ ■ -j ~ 
4 


9.6 


0.14 


0.07 


27/6 


197 


241. S 


2246 


107.7 


Tue. 


W 


8.3 


n.a. 


5.37 


5.03 


3 


18.0 


0.58 


0.54 


13/7 


199 


145.7 


1828 


79.7 


Thu. 


w 


2.1 


n.a. 


2.28 


0.98 


4 


8.4 


0.18 


0.08 


























- — -— — — ■ 
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l h.? t ] 


1. 


2>< 


3oef.fi 


cient of H 


&ZQ 


^Increasi 


m from h 


tol A 


) O.D. per 


1000 m3 air in 1. 
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AIR QUALITY LABORATORY 

Benzo(k)Fluoranthene and Benzo_(a)Pyrene on HI -Vol Filters 
Station: SAULT STE. MAR IE thimber: 71021 



Hi-Vol Filter 


Sampling Conditions 


B^F per 

1 gram 
Dust 

/UP. 


BaP per 
1 gram 

Dust 

.Alp. 


Color of Extract 


Bj^F per 

ICOO m 3 

Air 
-up.. 


BaP per 


Date 
197^ 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
/Ug./m 3 


Sampling 
Day 


Prevail . 
Wind 

Direction 


Average 
Wind T > 
Speed 1 ' 1 


OOH , 

Value 4 ' 


3) 

Visual 
a.u. 


4) 
Optical D. 


1000 m^ 

Air 

UP. 


10A0 


206 


250.2 


2305 


108.5 


Tue. 


SE 


7.7 


0.4 


313. 


208, 


1-h- 


510. 


34.0 


22.5 


25/10 


208 


319.8 


2077 


154.0 


Wed. 


S 


6.2 


0.4 


4.07 


3.77 


l 


39.0 


0.62 


0.58 


18/11 


210 


102.3 


2146 


47.7 


JQu • 


w 


6.4 


0.3 


17.5 


22.7 


1 


40.2 


0.84 


-- 
1.08 


Date 
1973 






























5A 


215 


54.3 


1942 


28.0 


Fri. 


NW. 


15.0 


0.3 


17.0 


6.95 


1 


16.2 


0.48 


0.19 


21/1 


217 


27.8 


1689 


16.5 


Sat. 


E 


7.3 


n.a. 


19.2 


7.11 


2 


13. 8 V 


0.32 


0.12 


6/2 


219 


53.2 


1913 


27.8 


Tue. 


E 


8.6 


n.a. 


17.0 


5.72 


3 


13.2 


0.47 


0.16 


22/2 


221 


57.8 


1942 


29.8 


Thu. 


E 


6.5 


0.1 


12.4 


5.08 


1 


19.8 


0.37 


0.15 


2/3 


222 


90.1 


1942 


46.4 


Fri. 


E 


5.3 


0.1 


5.17 


3.07 


2 


14.4 


0.24 


O.u' 


3/4 


225 


67.6 


1987 


34.0 


Tue. 


N 


8.0 


0.1 


4.12 


2.85 


4 


10.2 


0.14 


0.10 


19A 


227 


244.1 


1962 


124.4 


Thu. 


E 


11.2 


0.2 


1.84 


1.39 


3 


19.2 


0.23 


0.17 


_tfL 


.229. 


U6.3 


1962 


74.6 


Sat. 


W 


13,5 


0.1 


1.52 


24.2 


1+ 


65.4 


11.3 


1.80 


29/5 


232 


147.1 


1962 


75.0 


Tue. 


NW 


10.3 


0.2 


7.33 


1.83 


4 


15.0 


0.55 


0.14 


U/6 


234 


251.0 


1918 


130.9 i 


Thu. 


W 


3.4 


0.2 


12.0 


4,68 


2 


27.0 


1.57 


0.61 


30/6 


236 


59,7 


1962 


1 
30.4 


Sat. 


w 


. 2.0 . 


0.2 


■ • 7.67 


1.50 


4 


7.8 


0.23 


0.05 


16/7 


238 


70.6 


2032 


34.7 


Hon. 


w 


5.3 


0.2 


30.00 


11.2 


4 


20.4 


1.04 


0.39 
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AIR QUALITY LABORATORY 
Benzo(k)Fluoranthen9 i and Benzo(a)Pyrene on Hi-Vol Filters 
Station: CORNWALL Number: 56066 



Hi-Vol Filter 


Sampling Conditions 


B^F per 

1 gram 

Dust 


BaP per 
1 gram 

Dust 


Color of Extract 


1000 nr* 
Air 


BaP per 

1000 m 3 

Air 

SUB.. 


Date 
1971 


Number 


Dust 
nig. 


Air 
m3 


Dust/Air 
/Ug./m 3 


Sampling 
Day 


Prevail. 

Wind 

Direction 


Average 
Wind t \ 
Speed- 1 - ' 


C0H . 
Value 2 ' 


3) 

Visual 
a.u. 


Optical D, 


3/7 


30 


586.8 


2060 


284.9 


Sat. 


Sev. 


6.1 


. n.a. 


11.5 


1.20 


1 




3.28 


0.30 


19/7 
- 


32 


151,5 


2061 


73.5 


Mon, ,, 


SW 


6.3 


0.1 


50.5 


5.34 


2 




3.71 


0.39 


27/7 


33 


127.4 


2106 


60.5 


Tue. 


Sev. 


11.5 


0.1 


13.0 


0.58 


4 




0.79 


0.0L 


12/8 


35 


120.6 


2081 


58.0 


Thu. 


n.a. 


n.a. 


0.1 


52.8 


3.56 


3 




3.06 


0.21 


28/8 


37 


6^2.1 


1877 


342.1 


Sat. 


n.a. 


n.a. 


O.l 


39.0 


7.27 


1 




VJt3. 


2.Afl 


29/9 


39 


191.8 


1840 


104.2 


Wed. 




12.1 


0.2 


Z.S.2 


10.9 


2 


. 


4.71 


1.13 


7Ao 


40 


78.4 


1644 


47.7 


Thu, 


n.a. 


n.a. 


0.1 


3.16 


1.88 


4 




0.15 


0.09 
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1 ^.P.H. 



2) 



Coefficient of Haze 



^Increasing from 4 to 1 



AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene and 3enzo(a)Pyrene on Hi-Vol Filters 
Station: CORNWALL Number: sAcvn 



Hi-Vol Filter 


Sampling Conditions 


B^F per 

1 gram 

Dust 

/UK. 


BaP per 
1 gram 

Dust 


Color of Extract 


1000 nr* 
Air 


BaP per 

1000 m3 


Date 
1971 


Number 


Dust 
nig. 


Air 
m3 


Dust/Air 
/Ug./m 3 


Sampling 

Day 


Direction 


Average 

V/ind i ^ 
Speed 1 ; 


COH 

Valu«T' 


37~ 
Visual 
a.u. 


Optical D. 


Air 
./us. 


2/7 


77 


110./* 


1730 


63.8 


Fri. 


NW 


11.1 


n.a. 


;.?5 


0.85 


4 


6.0 


0.12 


0.05 


17/7 


82 


104.5 


2001 


52.2 


Salt. 


SW 


9.2 


0.1 


3.7T 


3.36 


4 


4.8 


0.20 


OtlS 


29/7 


86 


146.3 


1868 


78.3 


Thu. 


SW 


6.0 


0.3 


4.10 


2.01 


3 


n.a. 


0.32 


0.16 


13/8 


91 


207. d 


2309 


89.6 


Fri. 


n.a. 


n.a. 


0.3 


7.31 


3.13 


4 


9.0 


0.65 


0.28 


. Trl . 

31/8 


97 


123.4 


2330 


53.0 


Tue. 


n.a. 


n.a. 


n.a. 


3.60 ■ 


2.60 


4. 


7.8 


0,19 


0.14 


. si 
15/9 


102 


167.1 


2454 


68.1 


Wed. 


W 


6.6 


0.2 


52-5 


26,5 


1 


32.4 ' 


3.58 


1.8Q. 


30/9 


107 


146.1 


2354 


62.1 


Thu. 


W 


4.8 


0.2 


6.01 


4.95 


3 


14.4 


0.37 


0.31 


15/10 


125 


297.5 


2297 


129.5 


Fri. 


n.a. 


n.a. 


0.3 


6.83 


5.23 


3 


20.4 


0.88 


0.68 


30/10 


113 


231.7 


2354 


98.4 


Sat. 


n.a. 


n.a. 


0.4 


8.77 


6.72 


2 


21.0 


0.86 


0.66 


14/llj 


118 


195.4 


2244 


87.1 


Sun. 


NE 


8.0 


0.6 


14.0 


14.0 


1 


26.4 


1.22 


1.22 


30/11 


133 


67.9 


2297 


29.5 


Tue, 


NW 


16.0 


0.1 


12.9 


16.9 


3 


10.8 


0.38 


9.50 
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^Coefficient of Ha2e 



^Increasing from k to 1 4.) O.D. per 1000 m3 air in 1.0 ml cyclohexane extract 



AIR QUALITY LABORATORY 
Benzo(.k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station; CORNWALL Number: 56051 



Table 10 



Hi-Vol Filter 


Sampling Conditions 


BfcF per 
1 gram 

Dust 
,/ue. 


BaP per 
1 gram 

Dust 
AIR. 


Color of Extract 


B^F per 
1000 n? 

Air 
y\ur. 


BaP pel 

. 


Date 
1972 


Number 


Dust 
mg. 


Air 

3 


Dust/Air 
/Ug./m? 


Sampling 
Day 


Prevail. 

Wind 

Dire ction 


Average 
Wind -1 \ 
Speed" 1 '' 


C0H 
Valued 


3) 

Visual 
a.u. 


Optical D. 


1000 uf 

Air 

■■W. 


20/1 


178 


117. i 


2040 


57.5 


Thu. 


n.a. 


n.a. 


0.4 


6.76 


3.09 


4 


12.0 


0.50 


0.18 


1/2 


185 


141. i 


2142 


66.2 


Tue. 


n.a. 


n.a. 


0.4 


5.41 


5.17 


2 


15.6 


0.36 


0.34 


l?/2 


192 


113. C 


1958 


57.7 


Toe. 


n.a. 


n.a. 


0.3 


44.8 


15.1 


3 


21.0 


2.58 


0.87 


29/2 


199 


100. k 


2289 


43.9 


Tue. 


n.a. 


n.a. 


0.3 


6.49 


3.76 


4 


12.6 


0.28 


0.16 


12/3 


205 


43.2 


2162 


18.9 


Sun. 


n.a. 


n.a. 


0.4 


43.1 


23.1 


4 


16.2 


0.86 


0.46 


26/3 


211 


66.6 


2268 


29.4 


Sun. 


n.a. 


n.a. 


0.2 


1.93 


0.67 


4 


5.4 


0.06 


0.02 


9/4 


218 


146.4; 


2244 


65.2 


Sun. 


n.a. 


n.a. 


0.1 


4.99 


2.83 


2 


10.2 


0.33 


0.18 


25/4 


22? 


160. i 


2268 


70.7 


Tue. 


n.a. 


n.a. 


0.1 


2.91 


2.61 


4 


7.8 


0.21 


0.18 


9/5 


23/+ 1259.1 


2007 


129.1 


Tue. 


n.a. 


n.a. 


0.2 


8.15 


6.79 


2 


16.2 


1.05 


0.88 


4/6 


244 


178.3 


2277 


78.3 


Sun. 


n.a. 


n.a. 


n.a. 


2.06 


1.63 


3 


6.0 


0.16 


0.13 


30/6 


250 


216. ^ 


2355 


92.1 


Fri. 


n.a. 


n.a. 


0.3 


1.65 


1.64 


4 


6.6 


0.15 


0.15 
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2) 



Coefficient of Haze 



3)lncreasin,P; from 4 to 1 U > °' D « P er 100 ° "^ a * r in 1.0 ml cyclohexane extract. 



AIR QUALITT LABORATORY 



Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hl-Vol Filters 
Station: CORNWALL Ninnber: 56051 



Hi-Vol Filter 


Sampling Conditions 


B k F per 

1 gram 

Dust 

,/U.f. 


BaP per 
1 gram 

Dust 


Color of Extract 


Bj,F per 

1000 nP 

Air 

UP. 


BaP pei 


Date 
1972 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 

yug./m^ 


Sampling 
Day 


Prevail . 

Wind 

Direction 


Average 
Wind -j \ 
Speed ' 


COH 
Value^ > 


3] 

Visual 
a.u. 


1 ^ 
Optical D. 


1000 m-' 
Air 


3Ao 


282 


208. < 


2411 


86.6 


Tue. 


n.a. 


n.a. 


0.5 


19.9 


6.58 


3 


23.4 


1.73 


0.57 


16A0 


299 


96.1 


2338 


41.2 


Mon. 


n.a. 


n.a. 


0.5 


475. 


163. • 


1 


70.2 


19.5 


6.70 


31A0 


304 


186.1 


2338 


79.6 


Tue. 


n.a. 


n.a. 


0. 


6.42 


5.06 


2 


16.8 


0.51 


0.40 


15A1 


309 


195. C 


1811 


107.7 


Wed. 


n.a. 


n.a. 


0.1 


10.3 


6.37 


2 


22.2 


1.10 


0.69 


30/11 


312 


120.6 


2313 


52.1 


Thu, 


n.a. 


n.a. 


0.2 


17.0 


8.66 


3 


15.0 


0.88 


0.45 


15A2 


314 


136.9 


1714 


79.9 


Fri. 


n.a. 


n.a. 


0.3 


6.28 


1.69 


3 


13.2 ' 


0.50 


0.13 


27A2 


318 


71.8 


1738 


a. 3 


Wed. 


n.a. 


n.a. 


n.a. 


20.3 


13.2 


4 


18.6 


0.84 


0.55 
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2)fb 



Coefficient of Haze 



3' Increasing from 4 to 1 4) 0.D, per 1000 nr air in 1.0 ml cyclohexane extract. 



AIR QUALITY LABORATORY 

Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hl-Vol Filters 
Station: CORNWALL Number: 56051 



Hi-Vol Filter Sampling Conditions 


! Qk F P er 
1 gram 

Dust 
/vttt. 


BaP per 
1 gran 

Dust 


» — ,i — 
Color of Extract 


1 V P e ? 

1000 m-> 

Air 
-up. 


BaP pei 


Date 
1973 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
,ug./m3 


Sampling 
Day 


Prevail. 
wind 

Direction 


Average 
V.'ind i \ 
Speed" 1 - ; 


COH 

Valuer J 


3) 
Visual 
a.u. 


J U 
Optical D. 


1000 vr 
Air 

UP. 


5A 


320 


58.4 


1987 


29.4 


Fri. 


n.a. 


• n.a. 


0.3 


9.02 


0.10 


4 


9.6 


0.27 


.01 


20A 


327 


49.2 


2011 


24.5 


Sat. 


n.a. 


n.a. 


0.1 


6.33 


4.34 


4 


10.8 


0.15 


0.11 


4/2 


332 


L02.3 


2040 


50.1 


Sun. 


n.a. 


n.a. 


0.2 


6.01 


2.52 


4 


10.8 


0.30 


0.13 


22/2 


338 


77.2 


I860 


41.5 


Thu. 


n.a. 


n.a. 


0.3 


10.6 


3.94 


3 


14.4 


0.44 


0.16 


3/3 


341 


151.5 


1836 


82.5 


Sat. 


n.a. 


n.a. 


0.5 


5.13 


1.70 


4 


15.0 


0.42 


0.14 


18/3 


346 


94.3 


2011 


46.9 


Sun. 


n.a. 


n.a. 


0.3 


5.76 


• 1.57 


4 


10.8 


0.27 


0.07 


2/4 


349 


60.5 


2538 


23.8 


Mon. 


n.a. 


n.a. 


0.2 


4.74 


3.18 


4 


6.60 


0.11 


0.08 


17/4 


354 


248.7 


2611 


95.3 


Tue. 


n.a. 


n.a. 


0.2 


6.66 


4.89 


3 


18.6 


0.63 


0.47 


5/5 


359 


60.5 


2113 


28.6 


Sat. 


n.a. 


n.a. 


0.1 


3.84 


0.53 


4 


6.6 - 


0.11 


0.02 


17/5 


361 


166.7 


2562 


65,1 


Thu. 


n.a. 


n.a. 


0.2 


6.96 


2.03 


4 


10.2 


0.45 


0.13 


1/6 


368 


161.1 


2097 


76.8 


Fri. 


n.a. 


n.a. 


0.1 


13.1 


7.49 


4 


9.0 


1.01 


0.58 


16/6 


373 


70.9 


2562 


27.7 


Sat. 


n.a, . 


n.a. 


0.2 


5.45 


4.20 


4 


5.4 


0.15 


0.12 


1/7 


378 


166.0 


2077 


79.9 


Sun. 


n.a. 


n.a. 


0.2 


36.6 


5.36 


1 


17.4 


2.93 


0.43 


16/7 


383 


L24.7 


2611 


47.8 


Kon. 


n.a. 


n.a. 


0.1 


8.71 


0.43 


3 


10.8 


0.42 


0.02 






























































1 ^.P,H. 



2)m 



Ooiffj I'jont of Uajia 



3)lncreaninr from 4 to 1 4) 0. n . per 1000 m3 air jn 1.0 ml. cyclohexane extract. 



AIR QUALITY LABORATORY 

Benzo(k)Fluoranthene and Benzo.(a)Pyrene i on Hi-Vol Filter s 

Station: TORONTO Number: 31001 

(College St.) 



Hi-Vol Filter 


Sampling Conditions 


B^F per 
1 gram 

Dust 
sue. 


BaP per 
1 gram 

Dust 
yujz. 


Color of Extract 


B^F per 

1000 m 3 

Air 

/UK. 


BaP per 

1000 m3 

Air 


Date 
1971 


Number 


Dust 
mg. 


Mr 


Duet/Air 
/ug./nt 3 


Sampling 

Day 


Direction 


Average 
Wind n \ 
Speed 1 ; 


COH 
Valued 


3) 

Visual 
a.u. 


Optical D. 


j 3/7 


639 


157.: 


2195 


71.6 


Sat. 


E 


10.7 


0.2 


1.92 


0.80 


3 


12.3 


OH 


0.06 


19/7 


655 


186. « 


2558 


73.1 


Mon. 


N/NE 


9.5 


0,3 


3.62 


1.01 


1 


n.a. 


n.?A 


0.07 


27/7 


663 


134. 1 


2175 


61.9 


Tue. 


W 


11.1 


0.1 


3.06 


1.8A 


*i 


9.6 


, 0.1,9 , 


0.1? 


12/8 


279 


196.2 


2226 


88.1 


Thu. 


W 


11.7 


0.4 


2.22 


3.26 


H 


12.3 


0.20 


0.29 


. 28/8 


766 


152./, 


2321 


65.7 


Sat. 


NW 


8.0 


0.3 


2.36 


1.39 


1 


13.8 


Q.-.1/\ 


o.no 


13/9 


. 6?_4_ 


163.5 


2081 


78.6 


Monj 


N 


10.6 


0.3 


?.«w. 


"l.ftfi 


3 


19.8 


n on 


n i c 


j 29/9 


711 


325.9 


2170 


1.50,2 


Wed. 


sw 


9.8 


0.4 


4.47 


2.00 


2 


24.3 


n A7 


0.30 


15A° 


726 


444.3 


2166 


205.1 


Fid. 


sw 


4.8 


1.2 


4.15 


3.78 


2 


15.3 


0.86 


0.7ft : 


31A0 


742 


257.9 


2334 


110.5 


Sun. 


E 


11.7 


0.5 


5.21 


1.02 


2 


21.3 


0.58 


0.11 


16/11 


772 


334.6, 


2215 


151.1 


Tue. 


E 


6.0 


0.7 


7.52 


5.01 


2 


44.7 


1.14 


0.76 


2A2 


788 


165.7 


2122 


78.1 


Thu. 


W 


10.6 


0.6 


6.35 


8.70 


2 


30.6 


0.50 


0.68 


18/12 


804 


197.1 


2093 


94.2 


OcLTi * 


NW 


12.2 


0.2 


2.62 


3.70 | 


2 


n.a. 


0.25 


0.35 
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tr 1 
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1 ^.P.H. 



2), 



Coefficient of Haze 



3) 



Increasing from 4 to 1 4) o.D. per 1000 m3 air in 1.0 ml cyclo^exTre extract, 



AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 

Station: TORONTO Number: 31001 
(College St.) 



Hl-Vol Filter 



Date 
197^ 



Number 



_J£L 



Dust 



i56j 



Air 
m3 



1930 



Dust/Air 



81.3 



Sampling Conditions 



Sampling 
Day 



Hon. 



Prevail. 

Wind 

Direction 



W 



Average 

Wind t 
Speed" 1 



IP. 8 



COH - 

Value' 1 ' 



,0. 4 



BjjF per 

1 gram 

Dust 



4.m 



BaP per 
1 gram 

Dust 



Color of Extract 



3) 
Visual 

a.u. 



.5.32 



-2_ 



Optical D. 



30.6 



B^F per 

1CO0 m 3 

Air 



-0-39- 



BaP per 

1000 m 3 

Air 



0.43 



20A 



4/2 



12/2 



13/2 



20/2 
7/3 



17 



108.7 



1767 



61.5 



Thu. 



T .', T 



8.7 



0.4 



4.16 



2.47 



19.8 



0.26 



34 



80.6 



1816 



44.4 



Fri. 



W 



27.4 



.OJL 



5.35 



4,23 



12.3 



0.24 



42 



187.5 



1857 



101.0 



Sat. 



.2*1 



1.1 



.21*1 



.2*41 



37.5 



2.17 



43 



322.1 



1724 



186.8 



Sun. 



NE 



10.7 



1.2 



22.5 



13,5 



56.1 



4 . a. 



50 



79.1 



18^2 



43.2 



Sun. 



NW 



18.6 



JLi 



4.66 



4.-39 



18.3 



0.20 



.001 



^19_ 



0-75 



2.52 



. 19 , 



i 

r 

La 



66 



188.5 



1946 



96.9 



Tue. 



SW 



13.5 



0.5 



6.21 



3.77 



25.8 



0.60 



0.36 



23/3 



ML 



_25A_ 
1/5 



2/5 



82 



102. J 



1746 



58.6 



Thu. 



NW 



13.0 



.2*1 



-106. 



3.09 



100 



118.6 



1856 



63.9 



Sun, 



W 



J^L 



0.3 



231. 



2.68 



110 
121 



174.6 



1991 



J2JL 



Tue. 



10.0 



0.2 



3.08 



2.58 



498.6 



1783 



279.4 



Mon . 



7.5 



1.2 



12.8 



7.14 



1+ 



122 



296.6 



1966 



150.9 



Tue. 



E 



11.0 



0.7 



4.43 



1.60 



24.3 



0.30 



19.8 



0.22 



37.5 



n.a. 



3-59 



n.a. 



0.67 



0.18 ! 



0.17 



0.27 



0.23 



2.00 



0.24 



10/5 



130 



205.8 



1750 



117.6 



Wed. 



NW 



12.5 



0.3 



5.18 



J^l 



n.a. 



0.61 



0.39 



26/5 



10/6 



26/6 



146 



3J6^8 



1216 



196.5 



Fri. 



E 



9.5 



SJl. 



5.96 



15.00 



n.a. 



147. . 



161 



142.5 



1987 



71.7. 



Sat. 



NW 



14.5 



0.1 



2,10 



JJJL 



9.6 



177 



277.6 



1805 



153.9 



Mon. 



2.3 



0.7 



1.62 



1.52 



12/7 

^.P.H. 



193 



395.3 1746 



226.3 



Mon. 



SW 



7.0 



0.3 



2.47 



1.72 



0.15 



29.1 



0.25 



22.8 



0.56 



2.95 



0.63 



0.23 



0.39 



3 ^ Increasing from 4 to 1 4) O.D. per 1000 m3 air in 1.0 ml cyclohexane ex^rac* . 






^Coefficient of Haze 



AIR QUALITY LABORATORY 
Benzo(k)FIuoranthene and Benzo(a)Pvrene on Hi-Vol Filters 



Station: TORONTO 

■*- " (College yt.) 


Numb 


B r: 31001 










Hi-Vol Filter 


Sampling Conditions 


D^F per 
1 gram 

Dust 
/an. 


BaP per 
1 gram 

Dust 

.-"■"US. 


Color of Extract 


B^Fper 
1CO0 tt 3 

Air 


EaP pel 

1 cOOm- 


Date 
1972 


Number 


Dust 
rug. 


Air 
m3 


Dust/Air 
•ug./nH 


Sampling 
Day 


Prevail , 
Wind 

Direction 


Average 
V/ind i v 
Spcod x; 


COH 
Value 4 ' 


3) 
Vi sual 
a.u. 


4) 

Optical D. 


Air 

unr. 


28/7 


210 


155.4 


1954 


79.5 


Fri. 

1 


SW 


4.5 


0.2 


2.32 


2.52 


3 


14.4 


0.18 


0.20 


16/8 


229 


196.5 


1877 


104.7 


Wed. 


E 


7.2 


0.4 


3.06 


1.82 


3 


22.2 


0.32 


0.19 


t 

1/9 


245 


369.3 


2032 


181.7 


Fri. 


S 


4.6 


0.7 


1.89 


1.08 


2 


18.0 


0.34 


0.20 


— , f — 
15/9 


259 


218.2 


1979 


110.3 


Fri. 


SW 


10.2 


0.4 


4.27 


1.66 


2 


22.8 


0.47 


0.18 


17/9 


1 
261 


1938. 


1901 


1019. 


Sun. 


SW 


11.2 


0.2 


2.27 


0.94 


4 


10.8 


0.23 


0.10 


'1 ' 
29/9 


273 


T60.7 


1979 


81.2 


Fri. 


S 


7.6 


0.6 


4.84 


2.80 


1 


25.8 


0.39 


0.23 


13A0 


287 


162.2 


1979 


82.0 


Fri. 


SW 


7.4 


0.4 


4.17 


2.65 


1 


28.2 


0.34 


0.22 


27/10 


— — 
301 


369.6 


1897 


194.8 


Fri. 


E 


4.8 


0.8 


5.29 


3.38 


1 


40.2 


1.03 


0.66 


10A1 


315 


254.0 


1926 


131.9 


Fri. 


E 


18.1 


0.3 


33.2 


32.4 


2 


25.8 


4.38 


4.27 


24/11 


329 


216.5 


1869 


115.8 


Fri. 


SW 


19.3 


0.5 


4.70 


3.06 


2 


25.2 


0.54 


0.35 


8A2 


343 


[lie. 7 


1950 


60.9 


Fri. 


E 


7.8 


0.4 


7.69 


4.88 


. 4 


17.4 , 


0.47 


0.30 


1 — 
22/12 


J357 


142.9 


2007 


71.2 


Fri. 


w- 


5.6 


0.7 


6.38 


3.70 . 


2 


28.8 


. . 0,4? 


0.26 














































































































■-■ 















: Vp.h. 



! 

n 






2) 



ncioffirjont of fteae 



3)lncrenr.inR from h to 1 /,) O.n. per 1000 m? nir in 1.0 ml cyciohexane c:ctract. 











AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 












Station: .TORONTO 

(.UoJLiepe az.) 


Number: 31001 










Hi-Vol Filte 


r 


Sampling Conditions 




Bj^F per 

1 gram 

Dust 
/up. 


BaP per 

1 gram 

Dust 


Color of Extract 


V P e ? 
1000 nH 

Air 

MX. 


BaP pei 

1000 an 

Air 

UfT. 


Date 
1973 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
•ug./nv 3 


Sampling 
Day 


Prevail. 
wina 

Direction 


Average 
Wind -i \ 
Speed" 1 ' 


COM 
Value' 1 ' 


3V 

Visual 
a.u. 


4) 
Optical D. 


5A 


371 


219. < 


2113 


151.1 


Fri. 


W 


22.7 


0.3 


3.82 


3.79 


1 


27.6 


0.40 


0.39 


21A 


367 


123. 1 


2036 


60.6 


Sun. 


E 


14.0 


0.2 


4.03 


4.35 


2 


17.4 


0.24 


0.26 


6/2 


405 


199. 4 


2183 


91.3 


Tue. 


E 


20.1 


0.4 


6.92 


2.53 


1 


23.4 


0.62 


0.23 


22/2 


423 


129.3 


1816 


*-■ ■ 

71.2 


Thu. 


N 


13-4 


0.3 


3.73 


4.05 


3 


14.4 


0.27 


0.29 


2/3 


431 


376.1 


2142 


175.6 


Fri. 


E . 


10.9 


1.3 


3.57 


2.33 


1 


34.8 


, — | 

0.63 

„ 1 


0.41 


►3 
g 

M 


16/3 


446 


97.6 


2060 


47.4 


Sun. 


NW 


25.7 


0.1 


1.12 


0.95 ■ 


4 


3.0 ' 


0.05 


0.04 


2/4 


461 


77.3 


1881 


41.1 


Mon. 


E 


8.1 


0.3 


3.13 


4.29 


4 


9.60 


0.13 


0.18 


1 


16A 


476 


507.6 


2138 


237.4 


Hon. 


ENE 


12.3 


0.8 


7.91 


8.60 


1 


40.2 


1.88 


2.04 


D 

i 
H 

LTt 

CD 


30/4 


492 


199.9 


2044 


97.8 


Mon. 


ENE 


15.7 


0.3 


2.97 


2.65 


3 


21.0 • 


0.29 


0.26 


14/5 


505 


214.4 


2093 


102.4 


Mon. 


SSE 


5.5 


0.4 


2.77 


3.54 


4 


16.2 


0.28 


0.36 


28/5 


520 


291.9 


2207 


132.3 


Mon. 


ENE 


10.7 


0.7 


24.9 


26.7 


1 


39.6 


3.29 


3-53 


12/6 


535 


231.3 


1975 


117.1 


Tue. 


WSW 


5.5 


0.4 


3.79 


2.06 


3 


13.2 


0.44 


0.24 


26/6 


549 


377.5 


1824 


207.0 


Tue. 


E 


8.5 


0.6 


5.69 


4.06 


2 


23.4 


1.18 


0.84 


10/7 


564 


198.1 


1701 


116.5 


Tue. 


Sev, 


8.1 


0.4 


4.08 


2.24 


3 


13.8 


0.48 


0.26 


24/7 


578 


230.7 


1946 


118.6 


Tue. 


F. 


. 9.0. 


0.4 


■ 4.39 


2.06 


3 


13.2 


0.52 


0.24 


























1 





■^It.P.H, 



2^ 



(fciff j d.ont of Haze 



3) Increasing from 4 to 1 4) O.n. per 1000 m 3 air in 1.0 ml cyclohexane extract, 



AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene i and Benzo(a)Pyrene on Hi-Vol Filters 



Station: OT TAWA, 



Number: ^ Qffl 





Hi-Vol Filter 


Sampling Conditions 


B^F per 
1 gram 

Dust 
, /UK*. , 


BaP per 
1 gram 
Dust 


Color of Extract 


1000 nr> 
Air 

/UK. 


BaP per 

1000 m 3 

Air 

>UK, 


Date 
. 1971 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
/ug./m 3 


Sampling 
Day 


Dire ction 


Average 
Wind -1 \ 
Speed x ; 


Value* J 


3) 
Visual 
a.u. 


4) 
Optical D. 


! 3/7 


59 


126. C 


2428 


51.9 


Sat. 


HW, SW 


2.8 


n.a. 


1.73 


1.45 


4 


8.1 


0.09 


0.08 


18/7 


64 


166. C 


2133 


77.8 


Sun. 


SW 


6.7 


0.1 


0.97 


0.87 


4 


8.1 


0.08 


0.07 


27/7 


68 


239. C 


2362 


101.2 


Tue. 


W 


9.2 


0.1 


1.75 


1.28 


4 


16.8 


0.18 


o.n 


11/8 


72 


166. C 


2525 


65.7 


Wed. 


w 


12.7 


0.2 


1.47 


1.57 


4 


6.6 


0.10 


0.10 


29/8 


78 


186. C 


2476 


75.1 


Sun. 


w 


7.2 


0.2 


2.39 


2.42 


4 


18.3 


0.18 


0.18 


13/9 


83 


226.0 


2362 


95.7 


Mon. 


NE 


10.1 


0.1 


1.77 


1.40 


4 


15.3 


0.17 


0.13 


28/9 


88 


391.3 


2440 


160.5 


Tue. 


E 


7.7 


0.4 


10.6 


6.61 


1 


n.a. 


1.70 


1.06 


16A0 


94 


187.1 


2387 


78.6 


Sat. 


N 


6.6 


0.1 


4.31 


2.60 


3 


18 .3 


0.34 


0.20 


31A0 


98 


335.< 


2362 


141.9 


Sun. 


NE 


11.7 


0.1 


3.58 


5.34 


3 


n.a. 


0.51 


0.75 


15/n 


104 


220. A 


2387 


92.3 


Mon. 


NE 


9.1 


0.1 


16.8 


10.8 


1 


35.7 


1.55 


1.00 


" 3A2 


110 


98. 1 


2415 


40.9 


Fri. 


SW 


10.1 


01 


3.34 


2.48 


4 


12.3 


0.14 


0.10 


18 A2 


115 


170.6 


2501 


68.2 


Sat. 


NW 


7.5 


0.1 


17.4 


17.5 


1 


34.2 


1.19 


1.19 














































































■ 
























— — — — — 






\ 















t- 1 

ft. 



on 



1 'k.p.h. 



2) 



Coefficient of Haze 



3'lncreaslng from 4 to 1 4) 0.D, per 1000 m3 air in 1.0 ml cyclohexane extract. 



AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hl-Vpl Filters 
Station: OTTAWA Number: 51001 



Hi-Vol Filter 


Sampling Conditions 


BfcF per 

1 gram 

Dust 


BaP per 
1 gram 

Dust 
yue. 


Color of Extract 


1000 up 

Air 

SUM. 


BaP per 


Date 
1972 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 


Sampling 
Day 


Direction 


Average 
Wind -i \ 
Speed x; 


COH 
Value*' 


3) 
Visual 
a.u. 


4J 
Optical D. 


1000 m? 
Air 

VU2. 


2A 


120 


147. ( 


2508 


58.9 


Sun. 


m 


8.0 


0.1 


19.5 


23.7 


2 


30.6 


1.15 


1.40 


20A 


126 


122. £ 


2578 


47.6 


Thu, 


-" > •J 


10.3 


n.a. 


3.52 


4.20 


2 


32.4 


0.17 


0.20 


1/2 


130 


131.1 


2203 


59,8 


Tue t 


w 


5.8 


0.4 


6.69 


s.-u 


3 


19.8 


O LO 


?? 


13/2 


134 


157./. 


2268 


69.4 


Sun. 


HE 


11.2 


n.a. 


13.3 


10.5 


3+ 


27.6 


0.93 


0.73 


19/2 


136 


76,6 


1762 


43.5 


Sat. 


NE 


16.1 


0.2 


3.61 


3.04 


4 


10.8 


0.16 


0,13 


8/3 


U2 


135.5 


2183 


62.1 


Wed. 


W 


18.3 


0.2 


2.48 


1.23 


4 


10.8 


0.15 


0.08 


23/3 


147 


48.3 


2476 


19.5 


Thu. 


NE 


16.0 


0.2 


6.00 


3.12 


. 4 


9.6 


0.12 


0.06 


7/4 


152 


261.8 


2142 


122.2 


Fri. 


NV 


13.1 


0.1 


6.51 


6.41 


1+ 


50.4 


0.80 


0.78 


22/4 


157 


639.1 


2452 


260.6 


Sat. 


E 


10.0 


0.3 


7.13 


2.95 


1+ 


87.6 


1.86 


0.77 


1/5 


160 


365.6 


2203 


166.0 


Mon. 


W 


5.2 


n.a. 


2.95 


2.10 


1+ 


39.3 


0,49 


0.35 


25/5 


165 


438.5 


2501 


175.3 


Thu. 


NE 


13.1 


n.a. 


2.58 


2.36 


2 


18.3 


0.45 


0.41 


9/6 


170 


137.4 


2309 


59.5 


Fri. 


N 


10.4 


0.1 


3.89 


4.33 


3 


9.6 


0.23 


0.26 


24/6 


174 


103.5 


2395 


43.2 


Sat. 


E 


8.1 


0.1 


3.37 


3.95 


3 


13.8 


0.15 


0.17 


1/7 


176 


163.6 


2036 


80.4 


Sat. 


SW 


5.9 


0.1 


1.54 


1.53 


4 


9.6 


0.12 


0.12 






1 




1 








• 










— — — — — — 
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I 

68 



o 



1\, 



■h.p.h. 



2) 



Coefficient of Kaze 



^'Increasing from 4 to 1 4) O.D. per 1000 m3 air in LOml cyclohexane extract. 



AIR QUALITY LABORATORY 

Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi~Vol Filters 
Station; OTTAWA Number: 51001 



Hi-Vol Filter 


Sampling Conditions 


B k F per 

1 gram 

Dust 

/Uff. 


BaP per 
1 gran 
Dust 

/Of.. 


Color of Extract 


B^ per 

1C00 nr 3 

Air 


BaP pei 


Date 
197_2 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
Aig./m^ 


Sampling 
Day 


Prevail. 
Wind 
Direction 


Average 
l-.'ind -t s 
Speed x ' 


COH 
Valued 


3) 

Visual 
a.u. 


h) 

Optical D. 


1000 rv= 
Air 

UP, 


30/7 


180 


91.] 


2268 


40.2 


Sun. 


SW 


4.1 


0.1 


2.23 


1.08 


4 


6.6 


0.09 


0.04 


U/8 


181 


101.1 


2162 


47.0 


Mon. 


NE 


4.3 


0.2 


3.14 


1.60 


4 


9.0 


0.15 


0.08 


30/8 


183 


190.< 


2097 


91.0 


Wed. 


W 


6.3 


0.3 


2.08 


1.09 


i 

4 


11.4 


0.19 


0.10 


15/9 


185 


183./ 


2077 


88.3 


Fri. 


SW 


6.8 


0.3 


3.32 


1.69 


3 


24.0 


, 

0.29 


0.15 


iAo 


187 


86.8 


2097 


41.4 

- 


Sat. 


SB . .. 


2.9 


0.2 


26.1 


11.9 


2 


31.8 


1.08 


0.49 


17A0 


189 


90.9 


2203 


41.3 


Tue. 


w 


15.0 


0.2 


5.08 


3.74' 


3 


16.8 


O.ZL 


0.15 


2/11 


191 


67,9 


2228 


30.5 


Thu. 


NE 


10.0 


0.4 


20.9 


21.1 


2 


16.8 


0.64 


0.64 


18 Ai 


193 


202,.. 1 


223 


91.9 


Sat. 


N 


2.8 


0.5 


7.98 


7.92 


1 


36.6 


0.73 


0.73 


V 12 


195 


71.3 


2248 


31.7 


Mon. 


NE 


9.2 


0.4 


6.47 


7.08 


3 


15.6 . 


0.21 


0.22 


20A2 


197 


67.8 


2248 


30.2 


Wed. 


NE 


9.4 


0.4 


13.2 


11.5 


2 


16.2 


1 

0.40 


0.35 




































































































































■ 












■ 
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1 







1 ^l.P.H, 



*>0 



'c^fj riant of Haza 



^'Increnain^ from 4 to 1 4) O.D, per 1000 m^ cnv in 1.0 ral cyclohe:tane eirtract 













AIR QUALITY LABORATORY 

Benzo(k)Pluoranthene and Ben.zo(a)Pyrene on Hi-Vol Filters 
Station: OTTAWA Number: 51001 














Hi-Vol Filte 


r 


Sampling Conditions 




B^F per 

1 gram 

Dust 
AW. 


BaP per 
1 gran 

Dust . 


Color < 


if Extract 


VPer 

1000 nr 5 

Air 


BaP pel 

1000 m^" 

Air 

UfT. 


Date 
1973 


Number 


Dust 


Air 
m3 


Dust/Air 
/Ug./m3 


Sampling 

Day 


Prevail. 

wind 

Direction 


Average 
Wind i \ 
Speed ' 


COH 
Value^ J 


Visual 
a.u. 


4) 
Optical D. 


5A 


199 


37.9 


230' 


16.4 


Fri. 


W 


15.9 


0.2 


4.04 


3.12 


4 


6.6 


0.07 


0.05 


21/1 


201 


106.2 


2203 


48.2 


Sun. 


NW 


4.4 


0.3 


5.93 ; 


5.54 


1 


24.0 I 0.29 


0.27 


6/2 


203 


L14.7 


2289 


50.1 


Tue. 


NE 


10.4 


0.4 


4.84 


1.62 


2 


13.8 


0.24 


0.08 


22/2 


205 


84.8 


2309 


36.7 


Thu. 


W 


10.4 


0.2 


12.2 


5.67 


3 


19.8 


0.45 


0.21 


2/3 


206 


i 
75.1 


2248 


33.4 


Fri. 


NE 


9.4 


0.3 


n.a. 


n.a. 


3 


12.0 


< .01 


< .01 


> 


18/3 


208 


71.2 


2248 


31.7 


Sun. 


W 


14.4 


0.2 


6.62 


7.52 


3 


13.2 


0,21 


0.24 




3/4 


210 


90.2 


2248 


40.1 


Tue. 


NE 


14.0 


0.2 


5.44 


5.89 


3 


16.2 


0.22 


0.24 


t 


19/4 


212 


264.1 


2188 


120.7 


Thu. 


NE 


7.6 


0.2 


3.97 


3.57 


1 


27.6 


0.48 


0.43 


H 


l?/5 


214 


87,3 


2183 


40.0 


Sun. 


W 


11.0 


0.1 


8.16 


3.45 


4 


11.4 


0.33 


0.14 


27/5 


215 


L55.9 


2142 


72.8 


Sun. 


SE 


5.0 


0.1 


4.83 


4.51 


3 


15.6 


c 

0.35 


0.33 


14/6 


218 


182.2 


2183 


83.5 


Thu. 


W 


11.1 


0.1 


3.83 


1.45 


4 


12.6 


0.32 


0.12 


16/7 


222 


640.3 


1966 


325.7 


Mon. 


W 


3.1 


0,1 


5.21 


5.68 


1+ 


36.0 


1.70 


1.85 
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I.P.I!. 



Z) 



fooff j r.i.ant of Hnzo 



3^Incren.iin^ from 4 to 1 4) 0.1\ per 1000 rtH air in 1.0 ml cyclohc;cane extract. 













AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station: NORTH BAY Number: 75020 












Hl-Vol Filter 




Sampling Conditions 


B^F per 
1 gram 

Dust 


BaP per 
1 gram 

Dust 


Color of Extract 


Bj^F per 

1000 m 3 

Air 
rug. 


BaP pei 

1000 m? 

Air 

tig. 




Date 
1971 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
yug./nv 3 


Day 


Direction 


Average 
Wind t \ 
Speed x; 


COH 

Value*' 


3) 

Visual 
a.u. 


Optical D. 




*/7 


99 


175. C 


2334 


75.0 


Sun. 


S 


6.4 


n.a. 


13.9 


5.27 


2 


17.4 


1.04 


0.39 




28/7 


102 


125.9 


2289 


55.0 


Wed. 


S 


9.6 


0.3 


4.75 


4.02 


h 


10.2 


0.26 


0.22 




13/8 


129 


088,4 


2 505 


35-3 


Fri. 


NE 


6.3 


n.a. 


3.47 


1.90 


, 4 


9.0 


0.12 


0.07 




28/8 


128 


138.2 


2436 


56.7 


Sat. 


NE 


4.7 


n.a. 


3.73 


2.54 


4 


3.3 


0.21 


0.14 




13/9 


130 


114.6 


2437 


47.0 


Mon. 


N 


3.9 


0.1 


1.84 


1.18 


4 


n.a. 


0.09 


0.06 




1 29/9 


132 


111.2 


2317 


48.0 


Wed. 


sw 


13.1 


0.2 


6.18 


1.63 4 


10.8 


0.30 


0.08 




15/10 


134 


265.0 


2387 


111.0 


Frl. 


sw 


10.5 


0.3 


3.02 


2.05 


3 


9.0 


0.34 


0.23 


> 


31/10 


m 


108.7 


2436 


44.6 


Sun. 


sw 


18.6 


n.a. 


5.34 


6.22 


4 


n.a. 


0.24 


0.28 




; 16/11 


138 


U4. 3 


2579 


,, 440 


Tue. 


sw 


0.8 


0.3 


13.9 


5.97 


2 


23.4 


0.62 


0.26 




2/12 


140 


61.0 


2556 


23.9 


Thu. 


sw 


8.9 


0.2 


5.91 


7.82 


4 


17-4 


0.14 


0.19 




,18/12. 


142. 


70.6 


2505 


28.2 


Sat. 


NW 


5.3 


0.1 


10.7 


15.5 


2 


n.a. 


0.30 


0.44 
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3'Increasi 
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4) O.D. per 1000 m3 


air in 


1.0 ml cyclohexane extract. 





AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene and Beruo(a)Pyrene on Hi-Vol Filters 
Station: NORTH BAY Number: 75020 



Hi-Vol Filter 


Sampling Conditions 


1 BjjF per 
1 gram 

Dust 
yug. 


BaP per 

1 gram 

Dust 

/U£. 


Color of Extract 


B^ per 

1000 m 3 

Air 

-'UP. 


BaP pei 


Date 
1972 


Number 


Dust 


Air 

* —■ — — 


Dust/Air 
/Ug./m 3 


Sampling 
Day 


Prevail. 
Wind 

Direction 


Average 
Wind t\ 
Speed l 


C0H 
Value*- 


3, 
Visual 
a.u. 


1 
Optical D. 


1000 iv 
Ai? 

IIP 


3/1 


144 


68.: 


2554 


26.7 


Mon. 


SW 


14.4 


0.4 


23.7 


35.9 


2 


n.a. 


. tit _ 

0.63 


i "ft- ,. 

0.96 


19/1 


146 


55.: 


2554 


21.7 


Wed. 


SW 


16.0 


n.a. 


7.45 


2.34 


4 


7.S 


0.16 


0.05 


12/2 


149 


125.' 


2064 


60.9 


Sat. 


SW 


10.0 


0.5 


4.64 


2.58 


3 


12.0 


0.28 


0.16 


20/2 


150 


74.: 


2064 


36.0 


Sun. 


NW 


11.5 


n.a. 


4.88 


5.28 


3 


17.4 


1 

0.18 


0.19 


?/? 


152 


99.; 


2187 


45.4 


Tue. 


E 


17.1 


0.2 


3.92 


1.53 


4 


] 

10.8 




0.18 


0.07 


23/3 


106 


128.6 


2313 


55-7 


Thu. 


N 


16.2 


0.2 


1.85 


2.02 


2 


21.0 * 


0.10 


0.11 


8/4 


107 


267. C 


2264 


117.9 


Sat. 


N 


7.2 


0.3 


3.58 


1.92 


2 


33.0 


0.42 


0.23 


24/4 


109 


163./ 


2264 


72.2 


Mon. 


N 


13.8 


0.1 


2.34 


1.69 


2 


17.4 


0.17 


0.12 


10/5 


111 


174.i 


2211 


78.8 


Wed. . 


SW 


9.5 


0.1 


2.46 


1.30 


3 


16.2 


0.19 


0.10 


24/5 


113 


191. J 


2338 


81.9 


Wed. 


NE 


8.9 


0.2 


1.08 


0.64 


4 


7.8 


0.09 


0.05 


11/6 


115 


97ti 


2211 


44.1 


Sun. 


SW 


9.2 


0.2 


1.40 


1.22 i' 


4 


7.2 


0.06 


OS 


27/6 


117 


132-; 


2290 


53.2 


Tue. 


SW 


4.8 


0.1 


1.38 


1.57 4 


n.a. 


0.08 


0.09 


13/7 


119 


121,1 


2289 


53.0 


Thu. 


N 


4.0 


0.1 


1.65 


1.25 4 


8.4 


0.09 


0.07 
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I 



en 



1 ^.P.H. 



2) 



Coefficient of I'aze 



^Increasing from 4 to 1 ^ °' D * P er 1°°° m ^ air in l-° m l cyclohexane extract. 



AJR QUALITY LABORATORY 



Benzp'Ck)FluoraTithene and Benzo(a)Pyrene on Hi -Vol Filters 
Station: NORTH BAY Number: 75020 



!&-V©l Filter 


Sampling Conditions 


D]<F per 
1 gram 

Dust 
/up. 


BaP per 
1 gran 

Dust 

v-UK. 


Color of Extract 


r 
B^F per 

1000 m 3 

Air 
-up. 


EaP pei 


Date 

197J 


"Number 


Dust 


1 Air 
m3 


Dust/Air 
yug./m 3 


Sampling 
Day 


Prevail. 
WincT 

Direction 


Average 
Wind i \ 

Speed 1 '' 


Value 2 J 


3) 4) 
Visual Optical D. 
a.u, r 


1000 itk 

Air 
up,. 


29/7 


121 


92.6 


2264 


40.9 


Sat. 


SW 


6.4 


0.1 


0.68 


3.22 


4 


7.8 


0.03 


0.14 


14/8 


123 


67.3 


2387 


28.2 


Mon. 


NE 


9.8 


n.a. 


1.86 


1.00 


4 


5.5 


0.05 


0.03 


30/8 


125 


108. c 


2211 


49.3 


I Wed. 


SW 


8.2 


n.a. ' 


2.55 


1.37 


4 


8.4 


0,13 


0.07 


16/9 


157 


97.7 


2052 


47.6 


Sat. 

■ 


N/SW 


8.1 


n.a. 


2.27 


2.61 


4 


11.4 


0.11 


0.12 


28/? 


161 


110.7 


2313 


47.9 


Thu. 


S 


i 
10.7 


n.a. 


2.59 


1.97 


4 


12.6 


0.12 


0.09 


16A0 


167 


96.4 


2211 


43.6 


Mon. 


SW 


19.8 i 


n.a. 


3.38 


3.14 


4 


13.8 


0.15 


0.14 


28 AO 


171 


72.2 


2211 


32.7 


Sat. 


] 

SW 


4.6 


n.a. 


3.73 


3.01 


4 


13.2 


0.12 


0.10 


12/11 


176 


65.5 


2240 


29.2 


Sun. 


w/sw 


4.2 


n.a. 


1.92 


1.21 


4 


13-8 


0.06 


0.04 


2A/U 


180 || 97.1 


2313 


42.0 


Fri. 


w 


7.3 


0.2 


3.33 


2.29 


4 


15.0 


0.14 


1 
0.10 


9A2 


| 
185 


40.6 


1987 


20.4 


Sat. 1 


ME 


2.5 


0.4 


18.2 


15.4 


2 


16.2 


0.37 


0.32 


20 A 2 


187 


41.7 


23791 


17.5 


Wed. 


NE 


12.0 


0.2 i 


6.57 


3.09 


4 


9.0 


0.12 


0.05 
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i 


1 1 



Hj.p.b. 



2) 



Coif! i rient of K.'isse 



3' Increasing from h "to 1 4) O.d, per 1000 m 3 air in 1.0 rl eyciohexane e;:tract. 















AIR QUALITY LABORATORY 

Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hl-Vol Filters 
station: NORTH BAY Number: 75020 
















Ki-Vol Filter 


Sampling Conditions 


B^F per 
1 gram 

Dust 
Alp,. 


BaP per 
1 gram 

Dust 

./UK. 


Color of Extract 


ByF per 

1000 m 3 
Air 

MP. 


EaP pel 

1000 m- 

Air 

UP. 




Date 
1973 


Number 


Dust 
mg, 


Air 
m3 


Dust/Air 
•ug./n^ 


Sampling 
Day 


Prevail. 

Wind 

Direction 


Average 

Wind -1 \ 
Speed ' 


COH 
Valued 


3) 4) 

Visual Optical D. 




5A 


189 


35.: 


t 2313 


15.3 


Fri. 


WNW 


14.0 


0.1 


8.84 


5.42 


1 
4 


7.2 


0.14 


0.08 




zlA 


191 


54. i 

— i 


2334 


23.3 


Sun. 


E 


4.2 


0.2 


11.4 


5.2-3 


3 


16.2 


0.27 


0.12 




6/2 


193 


37. C 


2224 


16.6 


Tue. 


E 


10.5 


0.3 


6.18 


3.95 


;■" ■ 

4 


9.6 


— .... . _. — .. 
0.10 


0.07 




22/2 


195 


73.4 


2248 


32.7 


Thu. 


N 


5.0 


0.5 


23.1 


27.0 


1 


28.2 


0.76 


0.88 




2/3 


196 


91. C 


2289 


39.8 


Fri. 


E 


7.3 


0.3 


7,14 


5.04 


4 


7.20 


0.28 


0.20 


►9 

Pi 




18/3 


198 


103. A 


2354 


43.9 


Sun. 


NW 


19.4 


0.1 


5.05 


1.93 




4 


... 

5.40 ' 


0.22 


0.08 




. 3A 


200 


51.8 


1966 


26.3 


Tue. 


NE 


7.2 


0.2 


4.80 


3.98 


4 


9.60 


0.13 


0.10 


•it. 

en 




19/4 


202 

■ 


215.1 


2268 


94.8 


Thu. 


E 


10.4 


0.2 


77.5 


164. 


3 ■ 


22.2 


7.35 


15.6 


O 




5/5 


229 


83.3 


2052 


40.6 


Sat. 


N 


12.3 


0.1 


10.8 


11.7 


4 


6.0 


0.44 


0.47 


H 

en 
en 




29/5 


231 


124.7 


2007 


62.1 


Tue. 


N 


9.5 


0.1 


30.1 


24.0 


4 


10.8 


1.87 


1.49 




14/6 


233.. 


193-9 


2117 


91.6 


Thu. 


NW 


7.0 


0.1 


4.99 


5.41 


4 


5.4 


: — ! 

0.46 


0.50 




30/6 


235 


115.3 


2203 


52.3 


Sat. 


SW 


4.8 


0.2 


11.3 


11.9 


4 


9.0 


0.59 


0.62 




16/7 


237 


101.8 


2224 


45.8 


Mon. 


sw 


2.2 


0.2 


20.8 


14.3 


4 


6. 


- 
0.95 


0.66 
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1 \f.p.l 


!, 


2)f 
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r'i.ont of JU 


ize 


3'Incrensf 


np, from 4 


to 1 43 


O.n. per 


1000 m 3 air in 1,0 


ml cyclohexane e::tract. 



AIR QUALITY LABORATORY 

Bepgo(k)Fluoranther.e and Benzo(a)Pyrene on Hi-Vol Filters 

Station: TORONTO Number: ??QO? 
(Hwy. 401) 



Hi-Vol Filter 


Sampling Conditions 


B^F per 

1 gram 

Dust 
/ug, 


BaP per 

1 gram 
Dust 

SUM,. 


Color of Extract 


BfcF per 

1000 m 3 

Air 


BaP per 


Date 
19T1 


Number 


Dust 
mg. 


Air 
m3 


Duat/Air 
/ug./nP 


Sampling 
Day 


Direction 


Average 

Wind ■} \ 
Speed 1 } 


COM,, 
Value*- 


3) 

Visual Optical D. 


1000 m? 
Air 


11/7 


65 


196. « 


2468 


79.7 


Sun. 


N 


8.3 


n.a. 


3.15 


0,66 


3 


13.2 


0,25 


05 


20/8 


70 


314.6 


2175 


144.6 


Fri. 


NW 


9.0 


0.3 


2.49 1.69 


L 


1.8 


0.36 


2A. 


28/8 


71 


244.8 


2130 


114.9 


Sat. 


"NNW 


7.5 


0.2 


3.92 


2.63 


2 


28.2 


0.45 


30 


13/9 


73 


237.3 


2020 


117.5 


Monj_ 


N • 


11.8 


0.5 


3.63 


3.76 


3 


n.a. 


0.43 


0.44 


29/9 


75 


288.2 


21?9 


131.1 


Wed. 


WNW 


11.0 


0.4 


5.18 


1.15 


4 


n.a. 


68 


flU 


-15AP. 


77 


W,6 


2132 


163,0 


Fri. 


S 


6.8 


0.7 


3.16 


3.87 


3 


21.0 


52 


63 


31A0 


79 


208.9 


2219 


94.1 


Sun, 


ESE 


8.1 


0.3 


5.09 


4.22 


3 


n.a. 


4.8 


n /.n 


16/11 


81 


331.2 


21?9 


150.6 


Tue. 


N 


5.9 


0.8 


5.65 


U,I*U 


2 


43.2 


0.85 


W.H-U 

0.67 


2/12 


83 


?31.5 


2109 


157.2 


Thu. 


SW 


6.9 


0.6 


6.92 


6.83 


2 


52.2 


1.09 


1 07 


18A2 


85 


641.8 


2289 


280.4 


Sat. 


NW 


12.9 


0.3 


2.11 


3.68 


2 


n.a. 


0.59 


1.01 
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2 ^C 


oeffl 
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^'Increasii 


ij» from 4 
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4.) O.D. per 1000 m3 


air in 


1.0 m 1 . rvr 1 


nbfiy"ir. r - ~" 


tract. 



t- 1 
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AIR QUALITY LABORATORY 

Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 

Station; TORONTO Number: 33QQ? 
(Hwy. 401) 



Hi-Vol Filter 


Sampling Conditions 


B^F per 

1 gram 

Dust 

XU2. 


BaP per 

1 gram 

Dust 


Color of Extract 


Bj^Fper 

1000 nr» 

Air 
/Me.. 


BaP per 


Date 
1972 


Number 


Dust 
mg. 


Air 
m3 


Dust /Air 
/■ag./w? 


Sampling 
Day 


Prevail . 

Wind 

Direction 


Average 
Wind t \ 
Speed iJ 


COH 
VaW' 


V 

Visual' 
a.u. 


Optical D, 


1000 m 3 
Air 


3A 


87 


391.7 


2264 


173.0 


Mon. 


W 


9.6 


0.1 


2.77 


2.61 


2 


39.6 


0,48 


0.45 


21/1 


88 


289.6 


2264 


127.9 


Tue. 


wsw 


10.1 


0.2 


3.63 


5.07 


1 


n.a. 


0.47 


0.65 


12/2 


92 


371.1 


2346 


158.2 


Oa Lr * 


s 


5.3 


0.8 


14.2 


9.07 


1 


56.4 


2.24 


1.43 


20/2 


93 


332.4 


2371 


140.2 


Sun. 


NW 


23.8 


0.2 


2.15 


2.25 


2 


31-2 


0.30 


0.32 


15/3 


95 


320.1 


2370 


135A 


Wed. 


ENE 


7.0 


0.3 


1.44 


1.20 


3 


21.0 


0.19 


0.16 


23/3 


96 


319..Q 


2166 


147.3 


Thu. 


NW 


19.0 


0.3 


2.73 


1.46 


2 


32.4 


0.40 


0.21 


8/4 


98 


320.5 


2370 


135.2 


Sat. 


NNW 


13.4 


0.2 


3. in 


%.K9 


2 


41.4 


0,42 


0.ii8 


24A 


100 


6a. 9 


2142 


290.3 


Mon. 


NNW 


. 8,5 


0.4 


2.23 


3.03 


2 


n.a. 


0.65 


0.88 


2/5 


101 


590.3 


2317 


254.8 


Tue. 


E 


11.0 


0.4 


2.15 


2.29 


1+ 


47.4 


0.55 


0.58 


10/5 

— — - ■ - 


102 


492.7 


2317 


212.6 


Wed. 


NW 


12.5 


0.3 


1.38 


0.78 


1 


34.2 


0,29 


0.17_ 


11/6 


105 


205,1 


2215. 


92.6 


Sun. 


W 


8.0 


0.1 


1.80 


2.73 


3 


n.a. 


0.17 


0.25 


27/6 


107 


370.2 


2011 


184.1 


Tue. 


sw 


4.3 


n.a. 


1.22 


1.53 


3 


n.a. 


_Q^22 


0.28 


13/7 


109 


?3.6,4 


2089 


161.0 


Thu. 


sw 


5.4 .. 


0.4 


2.35 


2.84 


2 


22.2 


0.38 


O.46 
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AIR QUALITY LABORATORY 

Benzo(k)Fluoranthene ar.d 3enzo(a)Pyrene on Hi-Vol Filters 

Station: TORONTO Number: 33002 
(livrv. /T'j. ) 








• 








Hi-Vol Filter 


Sampling Conditions 


B^F per 
1 gram 

Dust 
Aig. 


BaP per 
1 gram 

Dust 


Color < 


if Extract 


V P er 

1000 m 3 
Air 

t!F, 


BaP pei 

1000 nw 

Air 




Date 
1972 


Number 


Dust 


Air 
m3 


Dust/Air 

/Ug./ m 


Sampling 
Day 


Prevail. 

Wind 

Direction 


Average 
Wind t \ 
Spccd^' 


COH 
Value^ • 


3 T 
Visual' 
a.u. 


I ' 4) 
Optical D. 




29/7 


111 


233.2 


2116 


110.2 


Sat. 


SW 


3.4 


0.3 


3.33 


3.63 


2 


21.0 


0.37 


0.40 




14/8 


11? 


355.2 


1864 


190.6 


Mon. 


sw 


6.7 


n.a, 


0.45 


1.32- 


4 


12.0 


0.09 


0.25 




3 0/8 


114 


186 J 


165^ 


112. A 


Wed. 


SE 


3-4 


0.2 


1.14 


0.59 


4 


8.4 


0.13 


0.07 




15/9 


116 


209.2 


1942 


107.7 


Fri. 


sw 


10.2 


0.1 


2.65 


1.55 


4 


10.8 


0.29 


0.17 




1/10 


118 


144.4 


2020 


71.5 


Sun. 


sw 


8.8 


0.2 

■ - j — ■ 


5.74 


3.63 


2 


23.4 


0.41 


0.26 


5 




17/10 


120 


227. £ 


2073 


109.8 


Tue. 


w 


13.3 


0.2 


5.35 


7.28 


1 


34.8 


0.59 


0.80 


in 




18/11 


123 


348.6 


2513 


138.7 


Sat. 


w 


8.0 


0.4 


4.18 


6.93 


1 


62.4 


0.58 


0.96 


*> 

1 


26/11 


124 


170.5 


2513 


67.8 


Sun. 


sw 


24.1 


0.2 


4.01 


1.99 


3 


19.8 


0.27 




0.14 


O 

id 




12 A2 


126 


364.0 


2309 


157-6 


Tue. 


E 


10.5 


0.6 


2.84 


2,24 


2 


38.4 


0.45 


■ 

0.35 




28/12 


128 


511.0 


2U9 


211.2 


Thu. 


ffl 


14.8 


0.4 


1.48 


1.16 


2 


39.0 


0.31 


0.25 
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AIR QUALITY LABORATORY 



Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 













Station: TORONTO 

(Hwy. 4UJ.) 


Number: 3300; 


> 










Hi-Vol Filter 


Sampling Conditions 


Bj^F per 

1 gram 

Dust 

•U|f. 


BaP per 

1 gram 

Dust 

.AIR. 


Color of Extract 


Bj/ per 

1000 n? 

Air 
•ug. 


BaP pei 


Date 
1973 


Number 


Dust 

mg. 


Air 
m3 


Dust/Air 
/Ug./n3 


Sampling 
Day 


Prevail, 
wind 
Direction 


Average 
V.'ind ■) \ 
Speed ' 


Valued 


3) 
Visual 
a.u. 


J k) 

Optical D. 


1000 zk 
Air 
us. 


5/1 


129 


355.C 


2374 


149.5 


Fri. 


W 


22.7 


0.3 


2.47 


3.17 


t .... 
1 


39.0 


0.37 


0.47 


21/1 


131 


172. A 


2309 


74.7 


Sun. 


E 


14.0 


0.3 


2.88 


1.87 


2 


19.8 


0.22 


* *T 1 

0.14 


6/2 


133 


691. C 


2215 


312.0 


Tue. 


E 


20.1 


0.4 


4.06 


2.47 


1+ 


' 

69.6 


1.27 


0.77 


22/2 


135 


765.3 


2374 


322. 4 


Thu. 


N 


13.4 


0.7 


2.58 


2.56 


1+ 


70.8 


0.83 


0.83 


2/3 


136 


l&h.S 


2264 


214.2 


Fri. 


E 


10.9 


1.4 


2.43 


1.62 


2 


28.8 


0.52 


0.35 


18/3 


138 


149.1 


l?2/ f 


, .77-5 


Sun. 


NW 


25.7 


0.2 


1-14 


0.88 


1» 


9.6 


0.09 


0.07 


3/4 


HO 


259.6 


1881 


138.0 


Tue. 


SW 


3.6 


1.1 


2.77 


2.2/, 


2 


28.2 


0.38 


0.31 


i?A 


l/,2 


242.8 


1901 


127.7 


Thu. 


ERE 


12.1 


0.6 




1.54 


3 


15.6 


0.24 


-' 

0.20 


5/5 


UA 


206.3 


1881 


109.7 


Sat. 


Sev. 


16.3 


0.3 


2.87 


3.53 


2 


28.8 


0.32 


0.39 ' 


29/5 


147 


261.2 


1881 


149.5 


Tue. 


NNW 


10.7 


0.6 


6.48 


2.53 


4 


21.6 


0.97 


0.38 


L4/6 


149 


421.1 


1771 


237.8 


Thu. 


HW 


9.8 


0.7 


2.41 


0.87 


1 


23.4 


0.57 


0.21 


22/6 


150 


278.0 


1946 


142.9 


Fri. 


Sev. 


4.1 


0.9 


7.28 


7.31 


4 


19.2 


1.04 


1.05 


16/7 


152 


174.6 


1971 


88.6 


Hem. 


sw 


3.2 


0.4 


16.2 


19.2 


~T"i 


13.8 


1.44 


1.70 
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2)cb«9fjTj niont of Nazo 



3 'Increasing from 4 to 1 /.) O.P. por 1000 m3 air in 1,0 nil cyclohcxane e::troct. 



AIR QUALITY LABORATORY 
Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station: SAKNIA Number: 14051 



Hi-Vol Filter 


Sampling Conditions 


B^F per 
1 gram 

Dust 
sob. 


BaP per 

1 gram 

Dust 


Color of Extract 


B k Fper 

1000 m- 5 

Air 

SOB. 


BaP per 
1000 nP 
Air 
yug. 


Date 
19T1 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
/Ug./m? 


Sampling 
Day 


Prevail. 

Wine 

Direction 


Average 
Wind -\ \ 
Speed 1 } 


coh 

Value 4 ' 


3) 

Visual 
a.u. 


Optical D. 


3/7 


99 


213.8 


2330 


91.8 


Sat. 


SE 


5.5 


0.3 


1.21 


0.17 


4 


10.8 


0.11 


0.02 


19/7 


101 


169.1 


2521 


67.1 


Mon. 


NW 


9.9 


0.2 


2.17 


O.LQ 


4 


10.2 


0.15 


0.03 


27/7 


102 


>02.8 


2440 


83.1 


Tue. 


a 


7.1 


0.2 


1.98 


1.59 


■-—-•■• 


7.8 


0.16 


0.13 


L2/8 


lot 


226.2 


2305 


98.1 


Thu. 


s 


6.8 


0.4 


3-28 


2.05 


3 


n.a. 


0.32 


0.20 


28/9 


106 


If??. 7 


2411 


75. S 


Sat. 


w 


7.5 


0.2 


1.37 ' 


0.99 


u 


9.6 


0.10 


0.07 


13/9 


108 


m^ 


2411 


89.4 


Mon. 


NW 


11.5 


0.1 


1.12 


n.^7 


4 


n.a. 


0.10 


0.03 


29/9 


110 


324.3 


2411 


134.5 


Wed. 


n.a. 


10.9 


0.3 


0.76 ' 


0.37 


4 


n.a. 


0.10 


0.05 


15/10 


112 


544.4 


2440 


223.1 


Fri. 


SE 


6.8 


0.8 


1.49 


1.24 


2 


11.4 


0.33 


0.28 


31/10 


114 


257.9 


2521 


102.3 


Sun. 


sw 


10.6 


0.4 


2.48 


2.28 


2 


14.4 


0,25 


0.23 


16/11 


116 


J62.4 


2493 


145.4 


Tue. 


w 


6.7 


0.3 


1.63 


1.61 


2 


n.a. 


0.2A 


0.23 


2/12 


118 


198.4 


2442 


81.2 


Thu. 


sw 


7.6 


0.5 


6.21 


8.76 


2 


n.a. 


0.50 


0.71 


18/12 


120 


140. 4 


2358 


59.5 


Sat. 


w 


11.9 


0.4 


2.40 


1.61 


k 


13.2 


0.14 


0.10 
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1 ^.P.H. 



2) 



Coefficient of Haze 



^Increasing from 4 to 1 4.) 0.D'. per' 1000 m3 air in 1.0 ml cyclohexane extract 



AIR QUALITY LABORATORY 
Senzo(k)riuoranthene and Benzo(a)Pyrene on Hi-Vol Filters 



Station: SARNIA 



Number: 14051 



Hi-Vol Filter 


Sampling Conditions 


1 BfcF per 
1 gram 
Dust 


BaP per 
1 gram 

Dust 
yui». 


Color of Extract 


3yF per 

1000 m 3 

Air 

,/Ug. 


BaP per 

1000 ©3 

Air 


Date 

1972 

7 


Number 


Dust 
mg. 


Air 


Dust/Air 

yUg./lIK 


Sampling 
Day 


Prevail. 

Wind 

Direction 


Average 
Wind i > 
Speed 1 - 1 


COH 
Value*^ 


' 3) 
Visual 
a.u. 


Optical D. 


3/1 


122 


116.5 


2493 


46.7 


Mon. 


SW 


7.4 


0.3 


5.76 


5.07 


3 


16.8 


0.27 


0.24 


19/1 


124 


103. c 


2268 


45.4 


Wed. 


w 


11.8 


0.4 


4.74 


2.15 


4 


12.6 


0.22 


0.10 


4/2 


126 


106.4 


2334 


45.6 


Fri. 


w 


19.9 


0.3 


3.25 


0.64 


4 


8.4 


0.15 


0.03 


12/2 


127 


?7?.4 


2464 


235.1 


Sat. 


SE 


8.5 


1.2 


6.58 


3.08 


2 


34.2 


1.55 


0.72 


20/2 


128 


184.1 


2509 


73.4 


Sun. 


NW 


13.7 


0.2 


1.20 


0,97 


4 


10.2 


0.09 


0.07 


7/3 


130. 


122.8 


2534 


48.5 


Tue. 


s 


21.3 


0.4 


3.54 


1.16 


3 


12.6 


0.17 


0.06 


23/3 


132 


120.3 


2399 


50.1 


Thu. 


;w 


20.4 


0.2 


2.17 


0.59 


3 


10.8 


0.11 


0.03 


6/4 


134 


358.0 


2444 


1^6. 5, . 


Thu. 


NW 


10.5 


0.2 


1.01 


0.68 


3 


18.0 


0.15 


0.10 ' 


27/4 


137 


337.0 


2379 


U1.7 


Thu. 


NW 


6.2 


0, 


1.25 


0.72 


3 


22.2 


0.18 


0.10 


1/5 


14049 

-46a 


313.3 


2464 


127.2 


Mon. 


SE 


8.4 


0.5 


2.67 


1.75 


2 


18.0 


0.34 


0.22 


2/5 


14049 

-468 


502.2 


2224 


225.8 


Tue. 


S 


10.6 


0.5 


2.63 


1.43 


1+ 


36.0 


0.59 


0.32 


9/5 


139 


179.4 


2399 


74.8 


Tue. 


NW 


13.0 


0.2 


1.50 


0.26 


4 


12.0 


0.11 


1 
0.02 


8/6 


144 


325.6 


2240 


145.4 


Thu. 


SW 


6.9 


0.7 


1.64 


1.40 


3 


14.4 


0.24 


0.20 


26/6 


147 


173. C 


2101 


82.3 


Mon. 


NW 


5.7 


0.3 


0.95 


0.69 


3 


n.a. 


0.08 


0.06 


H/7 


150 


323. c 


2183 


150.0 


Fri. 


S 


10.3 


' 0,5 


0.90 


0.80 


3 


10.2 


0.13 


0.12 
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AIR QUALITY LABORATORY 
Ben2o(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station: SARNIA Number: 14051 



Hi-Vol Filter 


Sampling Conditions 


B^F per 

1 gram 

Dust 

SUM. 


BaP per 
1 gran 

Dust 

A1Z. 


Color of Extract 


1000 nr> 
Air 


BaP pei 


Date 
1972 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
/ug./m 3 


Sampling 
Day 


Prevail. 
•ana 

Direction 


Average 
Wind t \ 

Speed ' 


COH . 
Value 2 - 1 


3) 

1 Visual 
] a.u. 


4) 
Optical D. 


1000 m- 
Air 


26/7 


152 


337.^ 


2015 


167.3 


Wed. 


NW 


6.0 


0.14 


0.59 


0.48 


2 


15.6 


0.10 


0.08 


25/8 


156 


197. 1 


2175 


90.9 


Fri. 


n.a. 


n.a. 


0.39 


0.49 


0.2? 


4 


6.6 


0.04 


0.02 


12/9 


160 


299. C 


2150 


139.1 


Tue. 


NW 


5.2 


0.30 


0.99 


0.40 


4 


6.6 


0.14 


0.06 


6Ao 


164 


215. e 


1966 


109.8 


Fri. 


NW 


6.9 


n.a. 


1.90 


1.15 


4 


9.0 


0.21 


0.13 


18A0 


166 


151."/ 


2105 


72.1 


Wed. 


NW 


10 


n.a. 


2.52 


1.28 


4 


13.8 


0.18 


0.09 


30A0 


168 


259.5 


2419 


107.3 ' 


Mon. 


N 


5 


n.a. 


1.50 


1.36 


3 


27.6 


0.16 


0.15 


29/11 


172 


361.7 


2215 


163.3 


Wed. 


WSW 


7 


n.a. 


6.03 


4.85 


1+ 


44.4 


0.99 


0.79 


11/L2 


174 


121. A 


2354 


51.6 


Mon, 


WSW 


4 


n.a. 


9.36 


6.87 


2 


26,4 


0.48 


0.36 


23A2 


176 


203. 6 


2309 


88.3 


Sat. 


s 


6 


0.5 


3.26 


2.36 


3 


13.8 


0.29 


0.21 
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*'Of)nffj.«iont of v.i^q 



5'Increasin?! from 4 to 1 4) O.P. ptr 1000 riK air in l.o n.l cycloh.ey.ane ejtlred 



AIR QUALITY LABORATORY 

Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station; SARNIA Number: 14051 



Hi-Vol Filter 


Sampling Conditions 


B^F per 
1 gram 

Dust 
/tiff. 


5a P per 
1 gran 

Dust 
/UK- 


■ 
Color of Extract 


ByF per 

idoo v? 

Air 

"LIP. 


BaP pei 


Date 
1973 


dumber 


Dust 
mg. 


Air 
m3 


Dust/Air 
yug./m3 


Sampling 
Day 


Prevail. 

'.Vina 

Direction 


Average 

V ind ^l ) 
Speed ' 


C0H 
Valued 


f v 

Visual 
a.u. 


4) 

Optical D. 


1000 nv 

Air 
11 n. 


Vi 


178 


83.5 


2240 


37.3 


Thu. 


SSW 


20 


0.3 


5.00 


2.30 


4 


9.0 


0.19 


0.09 


22/1 


181 


118. ( 


2354 


50.4 


Hon. 


SSE 


16 


0.2 


5.78 


3.45 


4 


10.2 


, 

0.29 


0.17 


15/2 


185 


86.2 


2354 


36.6 


Thu. 


N 


17 


1 n.a. 


1.22 


0.71 


4 


4.8 


0.04 


0.03 


27/2 


187 


187.: 


2285 


82.0 


Tue. 


HE 


9 


n.a. 


2.74 


1.84 


3 


13.2 


0.22 


0.15 


5/3 


188 


111.4 


.2285 


48.8 


Mon. 


E 


11 


0.3 


2.73 


0.54 


4 


11.4 


0.13 


0.03 


23/3 


191 


3SS.L 


2240 


163.6 


Fri. 


N 


5 


0.4 


1.30 


0.04' 


2 


29.4 


0.21 


0.01 


10A 


19A 


80,1 


2264 


35.4 


Tue. 


W 


15 


0.3 


2.47 


2.25 


4 


5.40 


0.09 


0.08 


L/5 


197 


2U.A 


2240 


%-k 


Fri. 


N 


13 


0.3 


4.80 


3.07 


4 


9.0 


0.45 


0.29 


16/5 


19? 


396- ^ 


a95 


180.6 


Wed. 


WSW.NNE 


17 


0.4 


28.7 


23.9 


3 


19.8 


5.18 


4.31 


3/6 


202 


162.7 


2150 


75.7 


Sun. 


SSW 


11 


0.2 


6.31 


3.73 


3 


11.4 


0.48 


0.28 


15/6 


204 


380. i 


2011 


189.2 


Fri. 


WSW 


9 


0.6 


2.38 


2.58 


3 


10.8 


0.45 


0.49 


27/6 


206 


243. h 


1991 


122.3 


Wed. 


WSW 


11 


0.2 


1.73 


1.38 


3 


8.4 




0.21 


0.17 


3/7 


207 


173. C 


1901 


91.0 


Tue. 


WSW 


11 


0.3 


1.53 


1.52 


4 


8.4 


0.14 


0.14 


15/7 


209 

■ 


118. h 


2242 


52.8 


Sun* 


NE 


8 


0.1 


6.86 


10.2 


4 


5.4 


0.36 


0.54 


21/7 


210 


220.; 


1585 


138.9 


Oct Lf * 


ENE 


• 9 ■ 


0.1 


0.63 


0.25 


4 


13.2 


0.09 


0.04 
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^Tncren.sin^ from k to 1 h) 0.1*. per 100o m^ <\i in l.fl nJ cycLlohcxane e.-'. :■: :ct. 



AIR QUALITY LABORATORY 
Bengo(k)Fluoranthene and Benzo(a)Pyrene on Hl-Vol Filters 
Station: SUDBURY Number: 77016 



Hi-Vol Filter 



Date 
1971 



Number 



3/7 



18/7 



5/8 



20/8 



1/9 



16/9 



1/10 



10/10 



28/10 



12/11 



24/11 



6/12 



18/12 



| Dust j Air 
mg. 



135 



138 



143 



148 



152 



162. j 2224 



413. 



165. j 



99.5 



141. 



160 



162 



165 



168 



173 



175 



178 



m? 



Dust/Air 

/Ug./m 3 



73.0 



2260 182. S 



2224 



2509 



2268 



86.4 1975 



180. £ 2224 



152.5 2138 



189.1 2024 



171.5 



163.5 



102.5 



182 



109.1 



74.3 



39.7 



62.3 



Sampling Conditions 



Sampling 
Day 



Sat. 



Sun. 



Thu. 



43.7 



Fri. 



^Sd- 1 - 

Direction 



SW 



Wed. 



81.3 



71.3 



2093 



2093 



2113 



2093 



93.4 



81.9 



78.1 



48.5 



Thu. 



Fri. 



Sun. 



Thu. 



Fri. 



i.r 



ii Q G * 



Hon. 



52.1 



Sat. 



Average 

Wind t 
Speed x 



11.8 



W 



w 



NW 



SW 



SW 



SW 



N 



SE 



SE 



N 



11.1 



8.9 



00H * 

Valur J 



0.2 



0.03 



9.4 



8.6 



7.9 



14.2 



8.8 



17.8 



6.3 



0.1 



B^F per 
1 gram 

Dust 



0.77 



0Q7 



0.2 



0.3 



0.3 



0.4 



0.2 



0.2 



14.0 



7.6 



10.8 



0.2 



0.3 



0.5 



0.3 



0.39 



.0Q7 



1.25 



0.75 



0.91 



0.59 



1.01 



1.96 



1.68 



4.46 



2.71 



BaP per 

1 gram 

Dust 



0.39 



0.25 



0.28 



, 0-3 .2 



1.29 



0.25 



Color of Extract 



3) 

Visual 
a.u. 



0.26 



0.23 



0.37 



0.85 



0.93 



2.57 



1.82 



Optical D. 



8.4 



6.6 



4.2 



4.8 



8.4 



4.8 



6.0 



6.0 



10.8 



12.0 



9.6 



10.2 



8.4 



1 ^.P.H. 



Bj^F per 
1000 m 3 

Air 



0.06 



0.07 



0.03 



0.01 



0.08 



Q-03 



0.07 



0.04 



StsSS. 



0.16 



0.13 



0.22 



0.14 



2} 



BaP pei 

1000 m? 

All; . 



0.03 



0.05 



0.02 



<0.01 



0.08 



0.01 



0.02 



0.02 



.0*01 



0.07 



0.07 



0.12 



0.10 



Coefficient of Haze 



3)lncreasinp from 4 to 1 ^ °* D ' P 61 * 100 ° m3 &ir in l-° ml cyclohexane extract. 



►3 

w 

* 
oa 

i 

> 



Ln 













AIR QUALITY LABORATORY 
Benzo(k)Fluoranther.e and Benzo(a)Pvrene on Hi-Vol Filters 
Station: SUDBURY Number: 77016 










m 


Hi-Vol Filter 


Sampling Conditions 


B^F per 
1 gram 

Dust 


BaP per 

1 gram 

Dust 
Sae. 


Color of Extract 


B^F per 
1000 m3 

Air 
■tip . 


BaP pel 

1000 m? 

Alt- 

■ut. 


Date 
1972 


Number 



Dust 
mg. 


Air 
m3 


Dust/Air 
/ug./m 3 


Sampling 
Day 


Preyail. 

Wind 

Direction 


Average 
Wind t \ 
Speed 1 ' 


COH 
Value 4 ' 


3)1 
Visual Optical D. 
a»u. 


5/1 


187 


183. < 

* 


2137 


85.9 


Wed. 

— _ ______ 


N,SE,S 


8.0 


0.30 


3.12 


1.56 


2 


15-6 


— ■ "ti- — _ 
0.27 


0.13 


19/1 


190 


j 76.; 


2354 


32.3 


I 

Wed. 


W 


20,3 


0.10 


6.25 


4.75 


2 


12.6 


0.20 


0.15 


1/2 


194 


153. r 


2248 


68.4 


Tue. 


NE 


7.8 


0.20 


1.71 


0.80 


3 


12.0 


0.12 


0.05 


19/2 


200 


124. i 


2485 


50.2 


Sat. 


N 


22.0 


n.a. 


0.91 


0.44 


4 


— 1 

6.6 


r 

0.05 


0.02 


8/3 


206 


83. < 


2574 


■ 32.6 


Wed. 


NW 


16.7 


0.03 


1.19 


0.38 


4 


8.4 


0.04 


0.01 


B 


20/? 


210 


89. C 


2574 


34-6 . 


Mon. 


SE 


6.4 


0.20 


7.33 


19.3 


4 


5.4 


0.25 


0.67 


r 


10/4 


216 


124.1 


2191 


56.6 


Mon. 


sw 


12.0 


0.10 


0.86 


0.73 


4 


7.8 


— J 

0.05 


0.04 


0~t 

1 

tr 


25 A 


221 


147.! 


2215 


66.6 


Tue. 


N 


9.3 


0.10 


1.18 


0.22 


3 


n.a. 


0.08 


0.01 


01 


25/5 


228 


187.5 


2215 


84.7 


Thu. 


SE 


10.2 


0.10 


1.04 


0.90 


4 


9.6 


0.09 


0.08 


9/6 


233 ._ 


144 •; 


1958 


73.8 


Fri. 


N 


22.6 


0.03 


0.18 


0.71 


4 


7.2 


1 

0.01 


0.05 


24/6 


238 


74^ 


2215 


33.8 


Sat. 


NE 


16.3 


0.10 


0.53 


0.79 


4 


4.8 


0.02 


0.03 


9/7 


243 


189. < 


1844 


102.9 


Sun. 


S 


11.5 


0.10 


1.16 


1.70 


4 


8.4 


_ 

0,12 


0.17 
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AIR QUALITY LABORATORY 



Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hl-Vol Filters 
Station: SUDBURY Number: 77016 



Hi-Vol Filter 


Sampling Conditions 


B^F per 
1 gram 

Dust 
SUR. 


- . . i 
BaP per 
1 gran 
Dust 


Color of Extract 


Bj^F per 
1C00 m 3 

Air 


BaP per 


Date 
197 2 


Number 


Dust 
mg. 


Air 
m3 


Dust/Air 
/ug./m^ 


Sampling 
Day 


Prevail. 

fSSST 

Direction 


Average 
Wind \ \ 
Speed 1 ' 1 


COH 
Valued 


3) 

Visual 
a.u. 


4) 

Optical D. 


1000 m^ 
Air 
tie. 


27/7 


249 


138. C 


1958 


70.5 


Thu. 


NW 


8.7 


0.2 


1.49 


1.92 


4 


7.2 


0.10 


0.14 


11/8 


254 


loi ,■; 


2142 


47.5 


Fri. 


SW 


15.5 


0.05 


1.11 


1.02 


4 


7.2 


0.05 


0.05 


26/8 


259 


93.2 


1934 


48.2 


Sat. 


E 


10.9 


0.01 


1.17 


0.92 


4 


8.4 


! 

0.06 


0.04 


10/9 


264 


131. C 


2064 


63.5 


Sun. 


SW 


12.5 


0.02 


1.06 


0.93 


4 


9.6 


0.07 


0.06 


28/9 


270 


83,0 


2244 


37.0 


Thu. 


s 


15.0 


0.1 


2.15 


2.25 


4 


9.6 


0.08 


0.08 


io/lo 


274 


78.5 


2040 


38.5 


Tue, 


s 


15.5 


0.1 


3.83 


2.53 


4 


10.8 


0.15 


0J.0 


25AO 


279 


97.0 


1775 


54.7 


Wed. 


s 


13.1 


0.05 


3.28 


2.34 


4 


7.8 


0.18 


0.13 


9/11 


284 


137-1 


2044 


67.1 


Thu. 


N 


13.5 


0.1 


2.70 


1.90 


4 


15.6 


0.18 


0.13 


24/11 


289 


315.* 


1958 


161.2 


Fri. 


w 


11.1 


0.1 


0.59 


0.34 


4 


10.8 ■ 


0.09 


0.05' 


9A2 


294 


58.2 


2093 


27.8 


Sat. 


N 


9.3 


0.1 


3.74 


2.79 


4 


12.0 


0.10 


0.08 


2i*A2 


299 


40.4 


1958 


20.6 


Sun. 


NE 


13.7 


0.1 


2.35 


2.23 


4 


7.2 


0.05 


0.05 
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AIR QUALITY LABORATORY 



Benzo(k)Fluoranthene and Benzo(a)Pyrene on Hi-Vol Filters 
Station: SUDBURY Number: 77016 



Hi-Vol Filter 


Sampling Conditions 


B^F per 

1 gram 

Dust 

/UP. 


BaP per 

1 gram 

Dust 

.'MR. 


Color of Extract 


E^Fper 

1000 m J 

Air 
. -up, 


EaP pei 


Date 
197J 


., . Dust 
Number 


Air 
m3 


Dust/Air 
yug./m 3 


Sampling 
Day 


Prevail. 
Wind 

Direction 


Average 
Wind 1 \ 

Speed ; 


COH 
Value" 1 ' 


3) 

Visual 
a.u. 


4) 
Optical D. 


1000 m-' 
Air 
up. 


4A 


304 


40.0 


1934 


20.7 


Thu. 


W 


16.0 


0.1 


4.81 


5.49 


4 


8.4 


0.10 


0.11 


19A 


309 


99.2 


2093 


47.4 


Fri. 


S 


19.0 


0.2 


3.39 


2.96 


3 


10.8 


0.16 


0.14 


6/2 


315 


55.3 


1958 


28.2 


Tue. 


E/SE 


6.2 


0.2 


5.75 


7.95 


3 


14.4 


0.16 


0.22 


ZL/2 


320 


63.6 


1909 


33.3 


Wed. 


NE 


11.5 


0.1 


4.86 


4.80 


3 


13.8 


0.16 


0.16 


2/3 


323 


100. c 


1918 


52.1 

. , 


Fri. 


E 


9.4 


0.2 


1.97 


1.68 


4 


10.8 


0.10 


0.09 


17/3 


328 


174. 1 


1979 


88.2 


Sat. 


N 


35.4 


0.03 


0.77 


0.48 


4 


6.0 


0,07 


0.04 


1A 


333 


98.1 


1938 


50.6 


Sun. 


NE 


19.3 


0.1 


1.07 


0.69 


4 


5.4 


0.05 


0.04 


19/4 


33? 


229.7 


1938 


118.5 


Thu. 


NE 


12.7 


0.03 


1.46 


1.74 


3 


14.4 


0.17 


0.21 


h/5 


344 


49.1 


2028 


24.2 


Fri. 


N 


19.9 


0.04 


2.79 


1.24 


4 


7.2 ■ 


0.07 


0.03* 


19/? 


349 


115.? 


19?8 


59.2 


Sat. 


W 


6.7 


0.05 


1.89 


0.33 


4 


4.2 


0.11 


0.02 


3/6 


354 


169.2 


2162 


78.3 


Sun. 


SE 


11-4 


0.1 


2.75 


0.83 


4 


11.4 


0.22 


0.06 


18/6 


362 


8<? f l 


2011 


44-3 


Mon. 


W 


5.3 


0.1 


2.87 


1.52 


4 


7.3 


0.13 


0.07 


3/7 


369 


183.4 


2056 


89.2 


Tue. 


sw 


13.0 


0.03 


1.67 


2.47 


4 


4.2 


0.15 


0.22 


18/7 


374 


222,0 


1877 


118.3 


Wed. 


Sf 


14.1 


0.1 


2.41 


1.24 


4 


7.2 


0.28 


0.15 
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SPECIAL STUDIES 

1) City Traffic and PAH Level 

In this survey, the Toronto Station No. 33002 at the 
intersection of Highway 401 and Pharmacy Street had been selected 
for investigating the influence of motor-car traffic upon PAH- 
pollution levels. As discussed in the Chapter on "Station 
Location and PAH Level" and as shown graphically in 

Figures 27-A and 27-B, the BaP and BkF levels at this street- 
level location remained relatively low throughout the entire 
two-year survey. Although it had been found that the average 
speed of winds from the general direction of a pollution source 
had little influence on pollution levels, it seemed possible 
that turbulent movements from different directions at the 
generally wind-swept and open intersection may have caused a 
dispersing effect which prevented any higher concentration of 
pollutants at this location. 

As a more sheltered mid-city location with heavy 
traffic, the corner of Bay and Grosvenor Streets was selected 
by Air Resources Branch for High-Volume filter sampling at 
street level, over the usual 24-hour periods, in December 1973 
and in June/July 1974. The analytical results for both sampling 
periods, shown in Table 49, indicated two to three times higher 
BaP and BkF levels at this central location than at Highway 401 
(Tables 46-A and 46-B) although the PAH levels never reached 
excessively high levels. Dust levels at this location, however, 
were found to be lower than at the Highway 401 intersection, 
which may have to be credited to efficient street cleaning in 
downtown Toronto. 
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TABLL 49 



BaP and BkF Levels on uay Street, Toronto 



Date 


Filter 


Dust 


BaP 


BkF 




Dec. 1973 


Number 


3 
ug/m Air 


ug/1000m 3 Air 


ug/1000m 3 


Air 


4 


0-001 


79.9 


1.77 


1.20 




s 


0-002 


130.7 


1,57 


2.59 




6 


0-003 


89,0 


1.38 


1.10 




7 


0-004 


93.7 


1.41 


2,13 




8 


0-005 


103.9 


1.68 


1.18 




9 


0-00b 


58.0 


0.25 


1.03 




10 


0-007 


107.1 


1.41 


2.50 




11 


0-008 


104,5 


1.71 


1.18 




12 


0-009 


147.9 


2.78 


7,79 




13 


0-010 


89.8 


1.31 


2.80 




14 


0-011 


35.5 


0.45 


0.70 




15 


0-012 


65.0 


0.92 


0.83 




16 


0-013 


50.8 


0.81 


0.84 




17 


0-014 


85.6 


0.53 


0.65 




18 


0-015 


89.6 


1,67 


1.22 




19 


0-016 


57.2 


1.76 


1.18 




20 


0-017 


15.8 


1.22 


1.37 




21 


0-018 


34.6 


0.59 


0,58 




22 


0-019 


45.6 


0,95 


1,08 




23 


0-20 


41.0 


0.61 


0.72 




24 


0-021 


36.4 


0.56 


0,76 




25 


0-022 


52.6 


0.92 


1.11 




26 


0-023 


45.0 


2,01 


1.67 





Average (23 days): 1.23 1.57 
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From the data in Table 40, Technology Development 
and Appraisal Section were able to show (52) that a reasonably 
linear correlation existed between the BaP and lead concentra- 
tions in these air samples (Figure 30) . With the evidence in- 
dicating that the lead originated almost exclusively from 
motor-car emissions, the conclusion was drawn that most of the 
BaP too originated from the same source . 

2 > Particle Size and PAH Level 

In attempts at determining the particle size of BaP 
and BkF (or the size of the airborne particulate on which the 
PAli compounds may be adsorbed) , Andersen filter samples taken 
at the location at Bay and Grosvenor Streets were analyzed for 
BaP and BkF, Two sets of these Andersen filter samples were 
selectee; for analysis from two sampling days on the basis of 
relatively higii particulate or dust loadings in order to en- 
sure sufficient sample size for analysis. 

Analysis of the first (coarse) filters and of the 
back-up (fine) filters was aimed at determining whether the 
PAII-containing particles are large enough to be retained by 
tne coarse filters (pore size 7 urn) or whether they would pass 
through to the back-up filter (< 1 . 1 urn) , 

Inspection of the Andersen filter samples revealed 
that the dust had collected almost exclusively on the first 
(top) filter, containing the largest pores, and on the last 
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(back-up) filter with the smallest poros . The amount of dust 
on the three filters in between appeared to be too small for 
BaP and BkF analysis and, therefore, was icmored in these 
experiments. 



TABLE 5 



BaP and BkF Distribution with Particle Size 



Date 


Filter 


Dust 


BaP 


BkF 


BaP 


BkF 


(1973) 


Number 


ug/m Air 


ug/1000 


ug/1000 


% on 


% on 








m Air 


3 . ■ 
m Air 


Filter 


Filter 


5/12 


4-1-001 

(First 

Filter) 


75.5 


0.22 


0.18 


23 


11 


5/12 


44-1-026 
(Last 
Filter) 




44,9 
l 


0.73 


1.39 


77 


89 


18/12 


44-1-026 
(First 
Filter) 


67.5 


0.11 




0.15 


7 


6 


18/12 


44-5-030 
(Last 
Filter) 


43.3 


1.44 


2.50 


93 


94 






1 


1 
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The results in Table 50 indicate that the majority 
(about 80 to 90%) of UaP and BkF containing particles were 
smaller than 1.1 urn, the pore size of the second to the last 
filter. By implication, most other PAH compounds may have had 
a similar particle-size distribution and thus, may have been 
present in airborne particulate of predominantly small particle 
sizes . 

The results of these experiments were in excellent 
agreement with a more extensive, recent study on PAH content 
and size distribution of atmospheric aerosols (53) , which also 
showed the greatest concentration of PAH being in the respir- 
able, small- size range. 



3 ) Hoof -Tarrin g and PAH Level 

A major roof -tarring operation was conducted during 
the summer months of 1975 in Toronto where the back alley of 
880 bay Street at street level served as the base for the hot tar 
preparation. After setting up a High-Volume Sampler, Technolo- 
gy development & Appraisal Section obtained High-Volume filter 
samples in the immediate vicinity of this activity, which were 
used for briefly investigating the levels of BaP and BkF in 
tne surrounding atmosphere. 

The results of the analyses, shown in Table 51, in- 
dicated excessively high levels of PAH generated from this 
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tarring operation. The BaP and BkF levels at that site had 
risen up to about 750 times over the average levels recorded 
at the nearby College Street Station, #31001. Of course, ex- 
tremely high PAH levels during similar activities have fre- 
quently been reported in the literature (15) . Perhaps the 
highest BaP levels were reported in 1965 with 78,000 ug BaP/ 
1000m air being claimed from a road-tarring operation (54). 

TABLE 51 

Ba P and BkF Levels during Tarrin g Operation 

(August 1975) 





Filter 


Air Volume 


BaP 


BkF 






Number 


1000m 3 


ug/1000m 3 Air 


ug/10 00m 3 


Air 


1 


- 880 Bay 


1 .2233 


1.03 


4.17 




2 


- 880 Bay 


1.2233 


421.7 


5 6 3.5 




3 


- 880 Bay 


.6881 


128.4 


253.6 




4 


- 880 Bay 


1.835 


172 .8 


236.6 




5 


- 880 Bay 


0.2039 


146.9 


210.8 





4) Fire in City and PAH Level 



During a fire on Weston Road in Toronto on March 4th 
and 5th, 1975, High-Volume filter samples had been taken at 
the neighbouring stations, #31026, Jf 31063 and if 31066. In or- 
der to establish the effect of this fire on the PAH levels in 
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tabu: 5 2 



baP and BkF Levels in Toronto During Fire 



Date 



Station Filter 



(1975) Number 



Number 



Bar 
ug/1000m 3 Air 



BkF 
ug/1000n 3 Mr 



Adjacent Stations 
March 4 31026 843 
31063 457 
31066 433 

844 
458 
434 



T 



March 5 


31026 


n 


31063 


ii 


310G6 



4.14 4.84 

4.64 5.85 

1.46 1,54 

3.39 5.70 

4.63 5.09 

0.51 0.66 



Adjacent Stations-Two Day Average 3.13 



Reference Station-Two Day Average 0.38 
Reference Station-Two Yr . Average 0.58 



3,05 





Reference 


Station 




March 4 


31001 


140 


0.22 


March 5 


31003 


141 


0.55 



0.81 
0.91 

0.86 
0.73 



187 



the surrounding air, High-Volume filter samples from these 
Stations and, for comparison, from a more remote city location 
(on College Street) were analyzed for BaP and BkF. 

Results of these analyses, shown in Table 52, indi- 
cate that during the two-day period the average BaP and BkF 
levels had increased eight and five-fold, respectively, at the 
Stations close to the fire over the levels at the "Reference" 
Station on College Street. 

5 ' BaP and BkF Levels in Vicinity o f S tee 1 Plant 

According to data obtained in Sault Ste. Marie, 
Station #71021, for the first year of the survey (Table 12 and 
Figure 22-A) , only low BaP and BkF levels were recorded in spite 
of the presence of the Algoma Steel Corporation in this city. 
In the second year of the survey, however, these levels showed 
two high peaks with up to 22.5 and 34.0 ug/lOOOm , respectively, 
for these compounds. 

In order to investigate whether the Algoma Steel 
Corporation would have been responsible for these occasional 
high levels recorded at Station #71021, and whether from this 
steel plant high emissions of PAII could be occurring more 
frequently than was suggested by the readings of the above 
Station, a programme of High-Volume filter sampling was con- 
ducted downwind and in the direct vicinity of this company. 



s 
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TAi'.I,!. 5 3 



baP and uhV Levels at _Algoma Steel f Sault Ste. "ari e 



Station 
dumber 






71000 



33006 



Filter 
Number 



51* 

52 

53 

56 

61 

62 

65 

66 

13 

14 



Date 
1975 



•H 



24/1 

24/1 

28/1 

29/1 

1/2 

1/2 

4/2 

4/2 

3/2 

3/2 



Dust 

j 3 . . 

ug/n Air 



BaP 



ug/lOOOm Air 



h 

— r 



Downwind from Algoma Steel , 

_ _ Average: 



391 
168 
9 3 
146 
125 
123 
103 
128 
175 
183 

163, 



Reference 1 ' Filters 



152 

43.2 
13.2 

1 1 .2 
1 .38 
2.50 

26.6 

27.7 
6.57 

31.8 

31.6 



BkF 
ug/1000m 3 Air 



71000 



54 
5 7 
5 9 



28/1 
30/1 

31/1 



Three-bay Average; 

Station #71021, Two-Year 

Average : 



18 

24 

9 

17 

66 



.33 
0.98 



216 
61 .6 

20.3 
26.9 

5.59 
2.61 
42 .1 

43.0 
57 .1 

63.8 
53.9 





1 




0.21 


0.39 




0.56 


0.96 




0.22 


0.2 5 





.53 

1.75 



* This High-Volume filter had been exposed to only 1/10 of the 
regular air volume < 2 2 4r,i 3 compared to approximately 2200m* air 
exposure curing the customary 24-hour sampling period) . 
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The sampling was done by the Mobile Unit of Tech- 
nology Development & Appraisal Section of the Air Resources 
Branch in January and February 1975, The results of the BaP 
and BkF analyses are shown in Table 53, indicating levels 
which were among the highest recorded in Ontario since the 
start-up of this survey. These levels, on an average basis, 
amounted to about 30 and .100 times the BaP and BkF levels up- 
wind from the steel plant. The dust levels were found to 
follow a similar pattern. 



6 ) BaP and BkF Analyses not Included in t his Report 

Some investigations and data obtained after the end 
of 1973 from Stations discussed in this report were not in- 
cluded in this two-year report. They comprise work being done 
after the inception of the Air Quality Survey Plans of the Re- 
gions in which these Stations are located, such as Station 
#27027 in Welland and Station #71021 in Sault Ste . Marie. 

Other Stations presently investigated under the new 
Survey Plans include Station #27028, #27009, #27013, #27014, 
#27015, #27016, #27033 and #27034. Summary reports on the re- 
sults from this work are periodically submitted to the corres- 
ponding Regions for their evaluation, and to the Air Quality 
& Meteorology Section for inclusion in their central files. 

Special short term investigations on BaP and BkF levels 
at certain industrial sites were also carried out after the end 
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of the two-year survey. These included studies in the close 
proximity of Union Carbide Company, Welland; Norton Abra- 
sives Company, Chippawa; General Abrasives Company, Niagara 
Falls, which were initiated and evaluated by Air Resources 
Branch. 



7) Examples of PAH Levels in Other Countries 

In order to permit some comparison of the BaP levels 
observed in this survey for urban communities in Ontario with 
those of foreign countries, the following are some randomly 
selected examples from the literature: 

BaP 



City 


Samplii 


iq Peric 


:>oi 


ug/lQOOm Air 
(Means or Range) 


Reference 


(North America) 












Berkley 


Winter 


1959 




2.9 


55 


Boston 


Winter 


1959 




9,6 


55 


Chicago 


Winter 


1959 




15 


55 


Cleveland 


Winter 


1959 




24 


55 


Dallas 


Winter 


1959 




1.4 


55 


Las Vegas 


Winter 


1959 




1.4 


55 


Los Angeles 


Winter- 


Spring 


1966 


2.2 


56 


Miami 


Winter 


1959 




1.9 


55 


Pittsburg 


Winter 


1959 




5.1 


55 


Uew rork 


Winter- 


Spring 


1966 


3.2 


56 


Salt Lake City 


Winter 


19 59 




0.5 


55 


San Diego 


Winter 


1959 




2.1 


55 


Seattle 


Winter 


1959 




9.0 


55 


Washington 


Winter 


1959 




9.3 


55 


Detroit 


Spring 


1959 




7-16 


59 


Rochester 


Spring 


1967 




0.1 


60 



I'M 



cont 'd 



City 



Sampling Period 



BaP 

ug/lOOOm Air 
(Moans or Range 



Reference 



Tulsa 

San Juan , 
Puerto Rico 

Mexico City 

Mexico City 

Mexico City 

Mexico City 



Winter 1959 

Winter 1959 
Summer I960 
Winter 1966 
December 1968 
December 19 6 8 



1.0 

1.2 
0.41 

1.15 



55 

55 
57 
57 



3.2(U.S. Eval)57 
29. 4 {Can. Lval)57 



(Europe) 

Paris 

hamburg 

Milan 

Oslo 

Oslo 

ne 1 f a s t 

Belfast 

Dublin 

Dublin 

Helsinki 

Helsinki 

Budapest 

Budapest 

Teheran 

Teheran 

Tokyo 



Jan. to May 1969 
Spring 1963 
Jan. to Oct. 1958 
Summer 196 3 
Winter 1963 
Summer 1961 
Winter 1961 
Summer 1961 
Winter 1961 
Summer 196 3 
Winter 1963 
Summer I96 
Winter 1960 
July 1971 
Nov. 19 71 
Summer-Fall 1973 



0.6-225.7 
17-124 
231 
0.5 
14 
9 
51 
3 
23 
1.6 
5 
32.2 
1060 
0.6-0.7 
4,9-7,5 
28.6 



57 
58 
59 
60 
60 
60 
60 
60 
GO 
60 
60 

61 
61 
6 2 
62 
6 4 



(South Africa) 

Pretoria 
Pretoria 
Pretoria 

Johannesburg 
Johannesburg 
Johannesburg 
Durban 



Aug. 1963 (Winter) 
Sept. 196 3 
Jan. 1964 (Summer) 
Apr. 1964 (Winter) 
May 1964 



22 
28 
10 
22 
49 



May 1964 (Road-Tarring) 1113 
June 1964 (Winter) 9 



63 
63 
63 
63 
63 
63 
63 
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It appears from these data that the BaP levels in 
the industrial communities of Wei land., Windsor (Detroit proxi- 
mity) and Hamilton are of a similar order of magnitude as the 
levels in heavily industrialized communities of foreign 
countries. The "non-industrial" urban communities in Ontario 
- as surveyed in this study - seem to compare favourably with 
similar communities in foreign countries, 

A note of caution in accepting the above data quoted 
from the literature may be in order: The analytical methods 
used were not always clearly defined in these references and 
may not necessarily meet presently accepted standards in all 
cases. Some of the older references may have used u.v,- ab- 
sorption techniques for determining BaP which could have given 
high results. 
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CONCLUSIONS AND RECOMMENDATION S 

In accordance with the objectives of this work, as 
outlined on page 2 of this report, analytical methods suitable 
for determining and monitoring important PAH compounds on High- 
Volume filters have been developed. By using these methods, a 
comprehensive two-year survey programme for measuring BaP and 
BkF in urban atmospheres in Ontario was initiated and carried 
through to completion. 

Conclusions reached from the analytical results were 
already stated in the discussions of t-.he data in the body of this 
report. In order to highlight the essential findings of this 
project, only those which appeared to be of particular signif- 
icance, or seemed new, or would require continued or immediate 
attention are listed here together with recommendations for 
further action as considered advisable from the data presented. 
This should not be taken as an attempt to list all correlations, 
inferences and implications which might be deducible from the 
mass of data collected in this survey. 

1 ) Wei land 

Of the ten urban communities investigated, Wei land 
was found to have by far the highest PAH levels. Tn the first 

survey year, the average BaP and BkF levels were 8.07 and 10.8 

3 
ug/lOOOm air, respectively, and the corresponding maximum levels 

- the highest in the entire survey - were 116 and 176 respectively 
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In the second year, the averse BaP and BkF levels 
were 5.07 and 19.46 ug/lOOOm air, which are similar to those of 
the first year, while the maximum levels were found to be lower 
at 54.8 and 138 ug/1000m air, respectively. Over the entire 
two-year period of this survey, the average BaP and BkF levels 
were 5.98 and 19.57 ug/lOOOm air, respectively; these average 
levels were about 10 to 27 times higher than the corresponding 
levels in downtown Toronto (College Street) . Concurrent with 
the high PAH levels at Wclland, record high levels of total 

suspended particulate matter ("dust") were also found for both 

3 
the average level (2 33.3 ug/n air) and the maximum level 

(1716.8 ug/m air) during the two-year period. 



There is considerable evidence that the Union Carbide 
Company was the prime source of those emissions in Welland. Since 
1973, the Stations # 27027, # 27028, * 27009, # 27013, ff 27014, 
# 27015, # 27016, ff 27033 and | 27034 have been established as 
part of the West-Central Regional Air Quality Survey Plan for the 
purpose of intensifying the surveillance at Welland and its 
surroundings. Continued surveillance of suspected sources of 
PAH emissions in Welland is recommended and means should be sought 
to reduce the levels of these emissions. Such reduction could 
proceed stepwise over certain periods of time. 

2) Hamilton a nd S au l t Ste. Mar ie 

The steel plants in Hamilton and Sault Ste. Marie were 
most likely sources for major PAH emissions. High BaP and BkF 
levels were frequently recorded just east of Hamilton's steel 

mills with prevailing west winds. The average levels of these 

3 
pollutants during the first year were 1.86 and 2.56 ug/lOOOm air, 
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respectively, while the levels were significantly higher during 
the second year at 2.94 and 4.83 ug/lOOOm air, respectively. 
Similarly, the maximum levels for BaP and BkF increased from 

9.38 and 9.59 ug/lOOOm air in the first year to 23.4 and 45.7 

3 
ug/lOOOm air, respectively, in the second year. Thus, steep 

increases of average as well as maximum levels from the first 

to the second survey year became evident at Hamilton. 



In Sault Ste. Marie, at Station # 71021, there were 
more moderate levels for BaP and BkF recorded with the exception 

of one steep rise of these levels in the second year when 22.5 

3 
and 34.0 ug/lOOOm air, respectively, were reached. However, 

persisting high PAH levels were found in a recent study when the 

sampling was done in the direct vicinity of and downwind from the 

Algoma Steel Plant in Sault Ste. Marie. 

Continuing and tight surveillance of PAH emissions 
from the steel plants in both cities seems advisable. In Hamilton, 
the Columbian Carbon (Canada) Company also deserves special 
attention regarding these emissions. Regional Air Quality Survey 
Plans already include the Stations # 29008 and # 71021 for moni- 
toring PAH levels on regular schedules, but other locations 
closer to suspected emission sources as well as in residential 
areas in these cities should be considered. Introduction of 
tight controls of PAH emissions from these plants may become 

necessary . 
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3) Windsor 

Under the influence of prevailing winds from the 
direction of neighbouring Detroit, the air in Windsor showed 
frequently high PAH levels during both years of the survey. 
The two-year averages of BaP and BkF levels were 2.19 and 
4.14 ug/lOOOm air, respectively, with maximum levels at 35.4 
and 73.4 ug/lOOOm air. 

In view of the high pollution levels it seems 
reasonable to continue surveillance at sites in Windsor, in- 
cluding a Station located near the centre of the city, such 
as Station # 12008 which had been selected for this survey. 
Keeping a record of pollution levels, wind direction and other 
related data for Windsor may prove important and may provide 
essential data for pinpointing the specific sources of trans- 
boundary pollution. 

4 ) T oronto and Ottawa 

The PAH levels at the Stations in Toronto and Ottawa 
were low to moderate except during periods of temperature inver- 
sions. While during such periods, the BaP and BkF levels in 
downtown Toronto rose to 4,27 and 4.38 ug/lOOOm air, respec- 
tively, the two-year averages were only 0.58 and 0.7 3 for these 



two pollutants. In Ottawa, the corresponding maximum levels 
were 1.85 and 1.86 ug/] 
and 0.46, respectively, 



3 
were 1.85 and 1.86 ug/lOOOm air, and the two-year averages 0.37 
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Although the PAH levels in these two city locations, 
termed "residential and business", were clearly nrnch more mod- 
erate than those in the foregoing "industrial" communities, the 
sheer size and importance of these populous communities seemed to 
warrant continued monitoring for these hazardous emissions. In 
accordance with a schedule set up by Air Resources Branch, one 
Station in each of these two cities (#31001 and #51018) has 

already been selected for surveillance of PAH levels in contin- 
uation of this survey. 

5) Cornwall and Sarnia 

Surprisingly, the Stations selected for Cornwall and 
Sarnia (#56066 and # 14051, respectively) have shown only insig- 
nificant PAH levels in this survey. Both cities are locations 
of major chemical and petrochemical industries which could be 
sources for PAH emissions. However, the two-year average BaP 
and BkF levels for Cornwall were only 0.50 and 1.12 ug/1000m 3 air, 
respectively, and those for Sarnia were even lower at 0.26 and 
0.35. 

Because of the possibility of high PAH emissions 
from industries located in these two cities, despite the low PAH 
levels recorded at the stations mentioned above, it was suggested 
by Air Resources Branch personnel that different Stations (#56051 
and # 14055 respectively) , located nearer to these industries, 
be substituted for future surveillance on a low priority basis. 
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There would appear to be no pressing reason, at the 
present time, to further monitor PAI! levels at the 3 remaining 
urban Stations investigated in this Survey (#75020 - North Bay, 
#77016 - Sudbury and #33002 - Highway 401, Toronto). 

6 ) Periods of Te m peratu re I n ve r s i on 

Dramatic increases in PAH and total suspended par- 
ticulate, or "dust", levels have teen observed in urban 
communities in Southern Ontario during periods of temperature 
inversions which lasted between one and four days. Large and 
industrialized cities, particularly Toronto and Hamilton, were 
most severely affected with high PAH levels of four to eight 
times the average two-year levels. 

Four major inversion periods were investigated in 
this study. Other minor incidents of inversions may have re- 
mained unreported and in some cases High-Volume filter sampling 
schedules did not coincide with inversion dates and, thus, filters 
were unavailable from affected locations during such periods. In 
consideration of the potential health hazard of high PAH levels as 
observed during inversion periods, monitoring of these levels on 
a routine basis in major urban and industrialized communities 
which are affected would appear to be desirable. 

7 ) Temporary and Local i zed Pollution by PAH Compo u n d s 

As shown by the results from several brief investiga- 
tions in this report, temporary but nevertheless intensive air 
pollution by PAH compounds, can occur in populated areas by a 



199 



number of man-mado causes. These include accidental fires, 
burning garbage, inadequate refuse-incineration, road-tarring 
and asphalting operations and last, but not least, rush-hour 
city traffic. Any of these temporary and usually localized 
pollution sources can give rise to PAH levels of several 
hundred times the average levels, in the immediate neighbourhood. 

Any large incident of the above nature should be 
recorded and monitoring of PAII levels from neighbouring 
Stations should be considered for an assessment of potential 
health hazards. 

8 ) Seasonal and Environmental Inf luences 

A considerable amount of work has been directed 
toward establishing seasonal and environmental influences upon 
PAH levels. The uncovering of any trends in such circumstantial 
influences would help to arrive at a better understanding of the 
underlying reasons for the pollution levels observed and, possibly, 
help to find more efficient means for their control. 

A comparison of first year to second year levels 
of PAH in this survey revealed higher BaP and BkF levels 
(maximum and average) in the second year for almost all communities 
investigated. This finding alone makes it seem desirable to 
continue monitoring PAH levels at least at the "high-level" 
Stations in order to establish whether the trend toward higher 
levels is continuing. 
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Higher PAH levels in the "Cold Season" than in the 
"Warm Season" were found in the first year for almost all 
Stations, as would be expected by the additional fuel burning 
in the winter time. A partial reversal of this trend (still 
unexplained) occurred in the second year with only four out of 
eleven Stations showing higher PAH levels in the Cold Season. 
Generally higher total suspended particulate, or "dust", levels 
in the Warm Season were found in most communities, as was ex- 
pected by the influence of vegetation and the absence of extensive 
snow covers. Exceptions were found in certain highly industrial- 
ized areas where increased burning of heating fuel in the Cold 
Season would have resulted in a corresponding increase in stack 
emissions of dust into the atmosphere. Similarly, the higher 
dust levels at Highway 401 in Toronto during the Cold Season could 
be explained by salt spreading in winter time. 

The effect of wind direction on PAH levels was found 
to be highly significant in most "high level" industrial 
communities, particularly in Windsor {vicinity of Detroit), 
Hamilton and Welland, where winds from suspected emission sources 
coincided with high PAH levels in downwind locations. By contrast, 
high average wind speeds of up to 20 MPH were found surprisingly 
ineffective in dispersing PAH pollutants. This finding was quite 
significant since it could explain why Stations located in the 
general wind direction from large emission sources showed 
frequently high pollution levels even at high wind speeds. 
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The possibility was explored of using the Coefficient 
of liaze as a measure for PAH levels. However, for mo^t communi- 
ties, only a vague qualitative correlation seemed to exist, pre- 
sumably owing to other factors and pollutants which could exert 
overriding influences upon the COI1 values. Only under certain 
extreme conditions, such as diir^w; inversion periods, w*»re 
good correlations found between COH values and the observed pah 
levels. On these special occasions, the coh values could be taken 
as an indicator for high PAH levels. 

A somewhat better correlation, it least in many 
industrial areas, seemed to exist between the total suspended 
particulate, or Must", levels and the corresponding BnP and BkF 
levels. However, this correlation seemed to fail completely in 
communities with low PAH levels. Generally, it seems that only 
"dust" generated from certain industries, from which PAH compounds 
are also emitted (e.g. power plants, steel mills, incinerators), 
could be useful for estimating the PAH levels in the atmospheres 
of neighbouring communities. 

9 ) Other Co nsid eration s 

Average BaP levels reported in this survey for urban 
communities in Ontario, compared with average BaP levels reported 
in the literature for cities in foreign countries, show considerable 
similarity (page 190). As had been pointed out, however, caution 
must be exercised in accepting some of the foreign data, 
especially prior to 1968, since they were often obtained by 
absorptiometry measurement. The required separation of BaP from 
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BkF and all other inter ferine; PAil compounds was likely un- 
satisfactory in at least some of these cases. This would bias 
these BaP values in an upward direction and it would be these 
higher levels with which the Ontario levels are being compared 
and found similar. 

At any rate, 24-hour averages in BaP levels, as 
found in this survey at Stations near certain industries and 
other emission sources, may be cause for concern in any com- 
munity. Many reports are available in the literature, in 
which BaP levels hazardous to human health are discussed. 
There exists considerably discrepancy of opinion in respect 
to what concentration may constitute a danger level . At the 
present time no guidelines, criteria or standards are available 
in Canada. This is also the case in many other countries. Pi.nce 
the purpose of this report was to give an account of analytical 
work done and of the results obtained in the survey of PAH 
compounds in urban atmospheres in Ontario, matters concerning 
aspects of health as a consequence of these findings have not 
been discussed. 
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